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ABSTRACT
The purpose o f  the present, research was to i n v e s t i g a t e  the 
funct ion  o f  var ious  typos o f  cues (v e r b a l ,  p i c t o r i a l  and 
th ree -d im en s io n a l ) and a d i r e c t i v e  cuing procedure in the i n i t i a t i o n  
and f a c i l i t a t i o n  o f  the c a t e g o r iz a t io n  s t r a t e g y  o f  remembering in 
mental ly  retarded in d iv id u a l s ,  and to measure the r e s u l ta n t  e f f e c t  
upon free  r e c a l l  performance. The r e l a t i o n s h i p  between vocabulary age 
and the a b i l i t y  o f  m ental ly  retarded s u b j e c t s  to learn to organize  
for  remembering was a l s o  examined.
During the p resen ta t io n  o f  the to-be-romembered items ( p ic t u r e s  
o f  r-ommnn o b j e c t s ) ,  the ex pe r i men ta ] subject.:', r e c e i v e d  c u e s  infonning  
them o f  the c a t e g o r ic a l  nature o f  the m a te r ia l .  For a l l  experimental  
groups, the cued p resen ta t ion  wa:i the same, except  for the s p e c i f i c  
type o f  cues  used (Cue Type). One third o f  the s u b j e c t s  received  
three-d imensional  o b jec t  cu es ,  while  the o thers  got  e i t h e r  p ic tu re  or 
verbal cues  (Object  vs  P ic ture  vs  Verbal) .
The experimental groups d i f f e r e d  with resp e c t  to the presence  
or absence of  r e t r i e v a l  cues  during the r e c a l l  t e s t  (R eca l l  
C ond it ion ) .  Half o f  the s u b j e c t s  rece ived  standard free  r e c a l l  
i n s t r u c t i o n s ,  with no cues  present  at  r e c a l l  (Free R e c a l l ) .  The 
remainder received d i r e c t i v e  cu ing ,  that  i s ,  the same category cues  
that  were used during p r ese n ta t io n  were a l s o  present  f o r  the r e c a l l  
t e s t ,  and the s u b j e c t s  were in s tr u c te d  to use them ( D i r e c t i v e  Cuing).
In a d d i t io n ,  a s i n g l e  c o n tr o l  group o f  16 s u b j e c t s  rece ived  no 
category  cues  a t  e i t h e r  p resen ta t io n  or r e c a l l ,  with standard f re e
i i i
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ronnll in s tru c t io n r  during the rr-call t r n l ,  Finn"! 1 y , each group war. 
divided in to  high and low mental age groups (Mental Age Leve l) .
A totaj  o f  th ree tra ining  tr ia l  r., each non:: i;:ti ri/' o f  a 
presentat ion  phase and a r e c a l l  phase, were used. The fourth t r i a l ,  
the t r a n s fe r  t r i a l ,  was a lso  g iven ,  during which no category cues  
were present at  e i t h e r  presentat ion  or r e c a l l .
In g en era l ,  i t  was hypothesized that the c lu s t e r in g  of  material  
reca l led  by mentally retarded sub jec ts  would be increased through 
experimental manipulation and that increased c lu s t e r in g  would r e s u l t  
in an increased number o f  items r e c a l l e d .  The hypotheses covered 
three s ta g e s  in  the experiment: a) i n i t i a l  e f f e c t s ,  r e c a l l  
performance on tra in in g  t r i a l  one before the involvement o f  
i n t e r - t r i a l  learning; b) tra in ing  e f f e c t s ,  r e c a l l  performance on 
tra in ing  t r i a l s  one tit rough tiiree, and c) transfer  e f f e c t s ,  r e c a l l  
performance on the t r a n s fe r  t r i a l ,  the fourth t r i a l ,  compared to the 
tra in ing  t r i a l s .
The sub jec ts  were 112 tra in a b le  mentally retarded students  
ranging in age from 60 to 232 months. Half o f  the sub jec ts  were 
from a rural school  and the other h a l f  from an urban sch oo l .
Grouping was done c o n tr o l l in g  for: mean mental age, chronolog ica l  age 
and basic  r e c a l l  a b i l i t y ,  as w e l l  os sex and the presence o f  Down's 
synd rome.
The present study demonstrated that mental ly  retarded subjects  
can learn  to use the c a te g o r iz a t io n  s tr a te g y  o f  remembering, though 
they do not use i t  spontaneously .  A number o f  fa c to r s  proved to be 
relevant  to the a c q u i s i t i o n  o f  that s tra te g y  and increased amount
iv
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re c a l l e d :  a) a s u b j e c t ' s  mortal af<-; b ) r be  t y r e  r f  t r a i n i n g  g iv e r  ; 
o; the type o f  cue used. Hi g her r:'  ^r. *■ ,• ] ag e  ■.■■■■;: r<- 'i a t ed  to g r e a t e r  
r e c a l l  o f  items during both tra in in g  and t r a . n r f e r .  The d i r e c t i v e  
cuing procedure resu lted  in increased c l u s t e r i n g  and amount r e ca l le d  
in a l l  phnaos o f  the experiment. In t h e  case of  t h e  type of cues  
used,  n d e f i n i t e  d i f f e r e n c e  in f - f fa c t s  was observed only on the  
t r a n s f e r  t r i a l ,  where object  cues  proved super ior  to p ic tu re  and 
verVtal cues within the d i r e c t i v e  c u i n g  prcecduT’e.  Ti'.us, t h e  rr-sults  
demonstrated that the d i r e c t i v e  cuing technique i s  an e f f e c t i v e  
method of  t r a in in g  m ental ly  retarded persons to use the 
c a t e g o r iz a t io n  s t r a t e g y  o f  remembering, thereby improving t h e ir  
r< cfil 1 pf' rfo rmance. J t wau a j so shewn that wlu n using the J i r e c t i v :  
cuing, technique,  ob jec t  cues  are b e t t e r  than p ic tu re  or verbal  cues ,  
in promoting t r a n s f e r  o f  l e e r i n g .
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CHAPTER I
INTRODUCTION
Memory p lays  a fu n c t io n a l  r o l e  in  most o f  our d a i l y  
a c t i v i t i e s .  For the normal i n d i v i d u a l ,  memory performance tends  to 
improve with age,  as  part  o f  the developmental  p r o c e s s .  Sykes (1976)  
noted tha t  the improvement i s  not  due s o l e l y  to  increased  memory span 
or some p h y s i o l o g i c a l  development. Memory may bo viewed as a process  
in c lu d in g  three  phases;  d e t e c t i o n ,  s to r a g e  and r e t r i e v a l .  Learning 
and using ru le s  and o i -ganizut ional  s l r u L o g ie s ,  such us chunking 
( M i l l e r ,  1956) or c a t e g o r i z a t i o n  ( E o u s f i e l d ,  1953) ,  p lay  an 
important part  in  the development o f  an e f f i c i e n t  memory p ro ce s s .
R esearchers ,  n o tab ly  E i l sk y  and Evans (1 9 7 0 ) ,  E l l i s  ( 1 9 7 0 ) ,  
H arrio t ,  Green and McConkey (1973)  and S p i t z  ( 1 9 6 6 ) ,  hove suggested  
tha t  many o f  the fu n c t io n a l  d e f i c i t s  o f  the m en ta l ly  retarded person  
could be due to i n e f f i c i e n t  o r g a n iz a t io n  o f  memory p r o c e s s e s .  The 
purpose o f  the p resen t  research  was to i n v e s t i g a t e  the fu n c t io n  o f  
v a r io u s  typ es  o f  cues  ( v e r b a l ,  p i c t o r i a l  and th r e e -d im e n s io n a l )  and a 
d i r e c t i v e  cuing procedure in  the i n i t i a t i o n  and f a c i l i t a t i o n  o f  the  
c a t e g o r i z a t i o n  s t r a t e g y  i n  the m e n ta l ly  retarded i n d i v i d u a l ,  and to  
measure the r e s u l t a n t  e f f e c t  upon f r e e  r e c a l l  performance.  As was 
done by Green ( 1 9 7 4 ) ,  who used retarded a d u l t s ,  the  s u b j e c t s  in  the  
present  s tudy  were d iv id ed  in to  high and low vocabulary  age groups.
1
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2The r e l a t i o n s h i p  between vocabulary age ,  as  measured by the  Peabody 
Pic ture  Vocabulary Test  (Dunn, 1965) ,  and the a b i l i t y  o f  the  
m en ta l ly  retarded s u b j e c t s  to learn  to organize  f o r  remembering was 
examined.
Organizing P r o c e sse s  and Memory
Learning to remember and the e f f i c i e n c y  o f  d i f f e r e n t  methods 
o f  o rg a n iz in g  f o r  remembering have been under study  f o r  many y e a r s ,  
with formal experiments be ing  reported as e a r l y  as  1885 by 
Ebbinghaus. More r e c e n t l y .  M i l l e r  (1956)  noted the "magical number 
seven ,  p lus  or minus two" as the normal l i m i t  to immediate memory. 
M i l l e r  a l s o  observed tha t  some s u b j e c t s  used a s t r a t e g y  c a l l e d  
"chunking" to in cr e a s e  the c a p a c i t y  o f  immediate memory by grouping,  
or chunking, i tems in to  memory u n i t s  or chunks, each u n i t  taking up 
on ly  one o f  the  f i v e  to  nine s to ra g e  p o s i t i o n s ,  thereby a l lo w in g  fo r  
the s to r a g e  o f  a l a r g e r  number o f  i t e m s .  Worden and Ritchey  (1979)  
reported the same s t r a t e g y  i n  e lementary s c h o o l  c h i ld r e n ,  and 
suggested  that  fo r  c h i ld r e n  there  i s  a l i m i t  o f  three  plus  or minus 
two i tems per chunk.
A d i f f e r e n t  s t r a t e g y ,  t h i s  one used more in  long  term 
in formation  s to r a g e  was reported by B o u s f ie ld  (1953)  and Mathews 
( 1 9 5 4 ) .  Both o f  those  experimenters  gave s u b j e c t s  word l i s t s  to  
lea rn ,  l i s t s  that  could be sub-d iv ided  in to  a small  number o f  
conceptual  c a t e g o r i e s  ( e . g . ,  f r u i t ,  an im als ,  f u r n i t u r e ) .  The s u b j e c t s  
in  those  experiments a c t u a l l y  regrouped the i tem s by ca tegory  
membership in  r e c a l l i n g  them and the c a t e g o r i z a t i o n  s t r a t e g y  o f  
remembering was i n f e r r e d .  That s t r a t e g y  was measured through the
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3o b se rv a t io n  o f  the c l u s t e r i n g  o f  i tem s by c a te g o ry  in  the s u b j e c t s '  
r e c a l l  p r o t o c o l s .  As with the chunking s t r a t e g y ,  c a t e g o r i z a t i o n  
tended to in c re a se  the i n d i v i d u a l ’ s r e c a l l  performance,  as  measured 
by the amount o f  in form at ion  r e t r i e v e d  ( e . g . ,  Evans, 1970; P u f f ,  
Murphy & Ferrara,  1977; Thompson, Hamlin & Roenker, 1972) .
Yet another  type o f  o r g a n iz a t io n  was reported by Tulving  
( 1 9 6 2 , 1 9 6 6 ) ,  " s u b j e c t iv e  organ izat ion"  o f  u n re la te d  i tems was 
observed .  Tulving found tha t  even with r e l a t i v e l y  u n c a te g o r iz a b le  
m a t e r ia l ,  s u b j e c t s  tend to  impose some s u b j e c t i v e  o r g a n iz a t io n  on the  
m a te r ia l  they are required to r e c a l l .
S p i t z  (1966)  has reviewed the l i t e r a t u r e  with  r e s p e c t  to  
o r g a n iz a t io n a l  s t r a t e g i e s  o f  memorization used by m e n ta l ly  retarded  
persons .  S p i t z  suggested  th a t  retarded i n d i v i d u a l s  are  pr im ar i ly  
d e f i c i e n t  in  the c a t e g o r i z a t i o n  and chunking o f  in p u t ,  r a th er  than 
s imply i n  memory c a p a c i t y .  A very  comprehensive rev iew o f  research  
and t r a i n i n g  techn iques  r e l a t e d  to  memory s t r a t e g i e s  and the m en ta l ly  
retarded has been amassed by Glidden (1977b ) .  For more d e t a i l  
regarding research  in  memory o r g a n iz a t io n  and o th er  proposed d e f i c i t s  
in  the memory p r o c e s se s  o f  m en ta l ly  retarded s u b j e c t s ,  the  reader i s  
r e fe rr e d  to  the l i t e r a t u r e  review in  Appendix A.
C lu s te r in g  as a Measure o f  R ete n t io n  E f f i c i e n c y
Many i n v e s t i g a t o r s  ( e . g . ,  Atkinson & S h i f f r i n ,  1968, 1971;
B e l l  a Kee, 1980;Broadbent, 1958, 1963; Burger, Blackman & Tan,
1980; E l l i s ,  1970; F i la n  &,S u l l i v a n ,  1980; Howe, 1967; P u f f ,
Murphy à Ferrara,  1977; Waugh & Norman, 1965) have s t r e s s e d  the  
importance o f  o r g a n iz a t io n a l  s t r a t e g i e s  in  r e t a i n in g  in form at ion .
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4Bower, Clark, Leagold and Winzenz ( 1 9 6 9 ) ,  t a l k i n g  s p e c i f i c a l l y  about 
r e t r i e v a l  o f  i tem s from c a t e g o r i z a b l e  word l i s t s ,  noted tha t  s u b j e c t s  
who were a b le  to  l ea rn  a simple ru le  th a t  r e la t e d  c e r t a i n  i tems in  
the l i s t  to each o th e r ,  showed b e t t e r  r e t e n t i o n  than s u b j e c t s  who did  
not u t i l i z e  the r u l e s .  The r e l a t i o n s h i p  between the u t i l i z a t i o n  o f  
the c a t e g o r i z a t i o n  s t r a t e g y  and e f f i c i e n c y  o f  r e t e n t i o n ,  as  measured 
by amount r e c a l l e d ,  w i l l  be b r i e f l y  reviewed f o r  normal and retarded  
s u b j e c t s .
Normal s u b j e c t s . Studying the performance o f  60 in tr o d u c to ry  
psychology  s tu d e n ts  on a f r e e  r e c a l l  ta sk  with  c a t e g o r i z a b l e  word 
l i s t s ,  Thompson, Hamlin and Roenker (1972)  found amount r e c a l l e d  to  
be p o s i t i v e l y  c o r r e la t e d  with the use o f  the  c a t e g o r i z a t i o n  s t r a t e g y ,  
s u g g e s t in g  th a t  o r g a n iz a t io n  a id s  r e c a l l .  Using s i m i l a r  s u b j e c t s ,  
Wortman and Greenberg (1971)  reported tha t  s u b j e c t s  n a t u r a l l y  tended 
to code in form at ion  in to  h i e r a r c h i c a l  o r g a n iz a t io n s  based on 
c a t e g o r i c a l  r e l a t i o n s h i p s .  Those i n v e s t i g a t o r s  implied  th a t  the use  
o f  such a s t r a t e g y  prov ides  in form at ion  f o r  l o c a t i n g  i tems during  
r e t r i e v a l ,  thereby making r e t r i e v a l  more e f f i c i e n t .  When Gruenewald 
and Lockhead (1980)  asked t h e i r  s u b j e c t s  to  r e c a l l  examples o f  
c a teg o ry  i tem s ,  they  found ev id en ce  o f  a tw o -s ta g e  p ro cess :  a)  
s u b j e c t s  lo c a te d  a semantic  f i e l d ,  and b) they  then produced whatever  
i tems were in  the f i e l d .  Those experimenters  showed th a t  in form at ion  
i s  r e t r i e v e d  in  c l u s t e r s ,  even w i th in  broad ca teg o r y  boundaries .  
Comparing the performance o f  3 0  male undergraduates on two 18-word 
l i s t s ,  one co n ta in in g  unre lated  i t e m s ,  the o th er  having i tems from 
three  s p e c i f i c  c a t e g o r i e s .  Puff  (1970b) supported the n o t io n  th a t
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5r e c a l l i n g  in  ca tegory  c l u s t e r s  i s  advantageous to  r e t r i e v a l  
performance. S u b jec ts  g iven  the c a t e g o r i z a b l e  l i s t  tended to use the  
c a t e g o r i z a t i o n  s t r a t e g y  and r e c a l l e d  s i g n i f i c a n t l y  more i tems than  
those  s u b j e c t s  exposed to a l i s t  o f  unre la ted  i te m s ,  even though the  
l a t t e r  group tended to use s u b j e c t i v e  o r g a n iz a t io n  as a r e t e n t i o n  
a id .  D a l l e t  (1964) reported a s e r i e s  o f  f i v e  exper im ents ,  n o t in g  
th a t  c l u s t e r i n g  and amount r e c a l l e d  were p o s i t i v e l y  r e l a t e d ,  with  
c a t e g o r i z a t i o n  h e lp in g  most with l i s t s  c o n ta in in g  la r g e  numbers o f  
c a t e g o r i e s .  S im i la r  r e s u l t s  with  k indergarten  c h i ld r e n  were reported  
by Westman and Youssef  ( 1 9 7 6 ) .
In g e n e r a l ,  the a b i l i t y  o f  experim enta l  s u b j e c t s  to  u t i l i z e  
the c a t e g o r i z a t i o n  s t r a t e g y ,  as  measured by the  presence  o f  
c l u s t e r i n g  in  t h e i r  r e c a l l  p r o t o c o l s ,  has been shown to  be p o s i t i v e l y  
r e la t e d  to  r e c a l l  performance.
Mental ly  retarded s u b j e c t s . Retarded persons  seem to lack  the  
spontaneous tendency to  use the c a t e g o r i z a t i o n  s t r a t e g y  ( e . g . ,  Furth 
& Milgram, 1965; G r i f f i t h ,  S p i t z  & Lipman, 1959; Jensen ,  1965).
They are a b le ,  however, to l e a r n  and to use th a t  s t r a t e g y  when the  
experimental  s i t u a t i o n  i s  proper ly  manipulated ( e . g . ,  Bender & 
Johnson, 1979; B i l s k y  à Evans, 1970; B i l s k y ,  Evans & G i l b e r t ,
1972; Belmont & B u t t e r f i e l d ,  1971; Burger, Blackman à Tan, 1980; 
Glidden à Mar, 1978; Glidden,  Paw elsk i ,  Mar & Zigman, 1979;
K le in ,  1974; Lathey,  1979; Reichhart  à Borkowski,  1978; Wambold & 
Hayden, 1975) .
When m en ta l ly  handicapped i n d i v i d u a l s  do use the c a t e g o r i z a t i o n  
s t r a t e g y  o f  remembering, a p o s i t i v e  e f f e c t  on r e t e n t i o n  performance
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6i s  observed ,  as i s  with normal s u b j e c t s .  In f a c t ,  Gerjuoy and S p i t z  
( 1 9 6 6 ) found the r e c a l l  performance o f  retarded s u b j e c t s  and normal 
s u b j e c t s ,  matched fo r  mental age,  to be eq u iv a le n t  when both groups  
were requested to r e c a l l  i tems in  a c lu s t e r e d  f a s h io n .  Evans (1970)  
gave 20-word l i s t s  to a t o t a l  o f  60 male and female retarded  
s tu d e n t s ,  and found amount r e c a l l e d  and c l u s t e r i n g  to be p o s i t i v e l y  
r e l a t e d ,  in  both the aud itory  and the v i s u a l - a u d i t o r y  modes o f  
p r e s e n ta t io n .  S im i la r  r e s u l t s  were reported by R ie g e l  and Taylor  
( 1 9 7 4 ) ,  who used the Sampling Organization and R e c a l l  Through 
S t r a t e g i e s  Test  ( R i e g e l ,  1973) with educable m en ta l ly  retarded and 
normal c h i ld r e n  matched f o r  c h r o n o lo g ic a l  age.  They reported tha t  the  
retarded c h i ld r e n  who grouped a s s o c i a t i v e l y  showed s i g n i f i c a n t  
p o s i t i v e  c o r r e l a t i o n s  between amount r e c a l l e d  and c l u s t e r i n g .
F i n a l l y ,  as  was a l s o  reported by P u f f  (1970b) f o r  normal s u b j e c t s ,  
c a t e g o r i c a l l y  r e la te d  words were r e c a l l e d  more e f f i c i e n t l y  than  
unre la ted  words by m en ta l ly  retarded a d u l t s ,  in  a s tudy by McConkey 
and Harriot  (1974,  Exp. I I ) .  Evans (1970)  a l s o  reported a p o s i t i v e  
c o r r e l a t i o n  between amount r e c a l l e d  and c l u s t e r i n g  fo r  m en ta l ly  
retarded s u b j e c t s .
A Hierarchy o f  Cue E f f e c t i v e n e s s
One h y p o th e s i s  r e l a t i n g  c l u s t e r i n g  and r e t e n t i o n  performance i s  
the "some-or-none" h y p o th es i s  by Cohen ( 1 9 6 6 ) .  That h y p o th e s i s  
proposes that  e i t h e r  a l a r g e  p o r t io n  o f  the i tems from a g iven  
category  w i l l  be r e c a l l e d ,  or  no items w i l l  be r e c a l l e d  from that  
ca tegory .  Tulving and P e a r ls to n e  (1966)  d i scu s sed  the same i s s u e ,  
emphasizing the importance o f  g a in in g  a c c e s s  to  c a tegory  c l u s t e r s  in
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7the r e t r i e v a l  o f  categor izab le  i tems, noting that a c c e s s i b i l i t y  can 
be improved, while a v a i l a b i l i t y  remains quite  s ta b le  and more or 
l e s s  automatic.  In a related area o f  i n v e s t ig a t io n ,  Roediger and 
Schmidt (1980) found that  the number o f  items reca l led  from a 
category had no e f f e c t  upon output in ter feren ce ,  while the number o f  
ca tegor ie s  reca l led  did. Their r e s u l t s  seem to suggest  another 
d if fer e n c e  between the dynamics o f  a c c e s s i b i l i t y  and a v a i l a b i l i t y .  I t  
has been suggested that access  to a c lu s t e r  o f  stored items from a 
given category may be achieved through the use o f  r e t r i e v a l  cues 
(Tulving & Osier, 1968).
I t  i s  curious that the research into  the use o f  cues in  the 
r e c a l l  o f  categorizable  items has divulged so many s ig n i f i c a n t  
fa c to r s ,  such as the number o f  items re lated  to each cue ( e . g . ,  
Earhard, 1967), c loseness /remoteness  o f  the cue-item re la t ionsh ip  
( e . g . .  Bender & Johnson, 1979; Hal l ,  Murphy, Humphreys & Wilson, 
1979), c o n s i s t e n t ly  using the same cues ( e . g . ,  B i l s k y E v a n s  & 
Gilbert ,  1972; Earhard, 1969), having cues present at storage as  
well  as at r e c a l l  ( e . g . ,  B i lsky,  1976; Crouse, 1968; Earhard,
1969; Glidden & Mar, 1978; Herriot ,  1972a; Thompson & Tulving,
1970; Tulving & Pearlstone,  1966), l e t t i n g  subjects  know that the 
same cues w i l l  be present at r e c a l l  ( e . g . ,  Kobasigawa, 1975),  
in s tru c t in g  subjects  to use cues during r e t r ie v a l  ( e . g . ,  Ashcraft à 
Kellas ,  1974; Emmerich & Ackerman, 1978; Gerjuoy i  Sp i tz ,  1966; 
Glidden, 1976; Kobasigawa, 1974; Lathey, 1979; Reichhart &
Borkowski, 1978) and f i n a l l y ,  the number o f  t r i a l s  sub jec ts  are 
given to learn to use the cues ( e . g . .  Bower, Clark, Lesgold &
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
8Winzenz, 1969; Gerow, 1970; Green, 1974) ,  but l i t t l e  a t t e n t i o n  has 
been d ir e c t e d  a t  the type o f  cues  used.  For the most p a r t ,  s u b j e c t s  
in  cued r e c a l l  experiments  have been t o ld  v e r b a l l y  the  c a t e g o r i c a l  
nature o f  the to-be-remembered m a te r ia l  and the ca teg o r y  membership 
o f  i n d i v i d u a l  i te m s .  Though a t  l e a s t  two r e s e a r c h e r s  (Kobasigawa,
1974, 1975; Martin, 1975) have used p i c t u r e s  as c u e s ,  r a th e r  than 
v erb a l  cu es ,  extremely  l i t t l e  research  has been done to  date  
comparing the e f f e c t s  o f  d i f f e r e n t  types  o f  c u e s ,  such as  v e r b a l ,  
p ic t u r e  and o b je c t  cues .
With r e s p e c t  to  m en ta l ly  retarded s u b j e c t s ,  some authors  have  
suggested  an o rgan iz in g  d e f i c i t  ( e . g . ,  B i l s k y  à Evans, 1970; E l l i s ,  
1970; S p i t z ,  1966) ,  w h i le  o th er s  d i s c u s s  a s i m i l a r  d e f i c i t  in  
o p e r a t io n a l  i n t e l l i g e n c e  ( e . g . ,  Gruen, 1973; Simpson, King & Drew, 
1970) ,  w h i le  s t i l l  o th er  t h e o r i s t s  have proposed tha t  m en ta l ly  
retarded s u b j e c t s  s im ply la ck  s p o n t a n e i ty  in  the a p p l i c a t i o n  o f  
s t r a t e g i e s  f o r  remembering ( e . g . ,  Furth <& Milgram, 1965; G r i f f i t h ,  
S p i t z  <& Lipman, 1959; Jensen ,  1965) .  In order to  e s t a b l i s h  the  
p r e c i s e  nature o f  the d i f f i c u l t i e s  m en ta l ly  retarded i n d i v i d u a l s  
ex p er ien ce  in  r e t r i e v i n g  in form at ion ,  re search  in  the area o f  cued 
r e c a l l  must not o n ly  i n v e s t i g a t e  the r o l e  o f  procedural  f a c t o r s ,  such  
as those  mentioned above,  but a l s o  compare the e f f e c t i v e n e s s  o f  
d i f f e r e n t  types  o f  cu es .  Some o f  the v a r ia n c e  in  the a b i l i t y  o f  
experim enta l  s u b j e c t s ,  e s p e c i a l l y  th ose  who are young c h i ld r e n  or  
m en ta l ly  re tard ed ,  in  l e a r n in g  to use cues  in  r e c a l l i n g  c a t e g o r i z a b l e  
i tems could be due to  the r e l a t i v e  i n e f f e c t i v e n e s s  o f  the  ty p es  o f  
cues  t y p i c a l l y  used.
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th e  e f f e c t i v e n e s s  o f  d i f f e r e n t  t y p e s  o f  c u e s ,  a r e l a t e d  f i e l d  o f  
endeavour,  th e  s tu d y  o f  the  h i e r a r c h y  o f  r e c a l l  i tem  e f e c t i v e n e s s ,  
w i l l  be reviewed b e f o r e  p r e s e n t i n g  a h y p o t h e s i s  f o r  a s i m i l a r  
h i e r a r c h y  o f  cue e f f e c t i v e n e s s .
Words, p i c t u r e s  and o b j e c t s  a s  r e c a l l  i t e m s . As e a r l y  as  
1894, K ir k p a tr i c k  rep o r ted  a f r e e  r e c a l l  s tu d y  i n  which r e c a l l  was 
h i g h e r  f o r  o b j e c t s  a s  to-be-remembered i tem s  than f o r  the  names o f  
the  o b j e c t s .  Four y e a r s  l a t e r ,  C a lk in s  ( 1 8 9 8 ) ,  i n  a p a r t i a l  
r e p l i c a t i o n  o f  K i r k p a t r i c k ' s  s tu d y ,  showed t h a t  p i c t u r e s  o f  
to-be-remembered i te m s  were r e c a l l e d  more e f f i c i e n t l y  than th e  names 
o f  th e  i t e m s .  Later  Moore (1 9 1 9 )  found th e  r e c a l l  o f  p i c t u r e  i t e m s  
a c t u a l l y  f i t  n e a t l y  between o b j e c t s  a s  h i g h e s t  and v e r b a l  m a t e r i a l  as  
l o w e s t  i n  a h i e r a r c h y  o f  r e c a l l  e f f e c t i v e n e s s  (number o f  i t e m s  
r e c a l l e d ) .
S c o t t  (1 9 6 7 )  rep o r ted  t h a t  c o l l e g e  s t u d e n t s  g i v e n  p e r c e p t u a l  
i t e m s  ( o b j e c t s )  r e c a l l e d  b e t t e r  and showed a s t r o n g e r  tendency  t o  use  
th e  c a t e g o r i z a t i o n  s t r a t e g y ,  than d id  s t u d e n t s  exposed  to  sym bol ic  
i t e m s  (w o r d s ) .  C o n t r a s t in g  p i c t u r e s  and o b j e c t s  a s  r e c a l l  i t e m s  w ith  
r e ta r d e d  s u b j e c t s ,  f a s t e r  pa ired  a s s o c i a t e  l e a r n i n g  ( i s c o e  & Sem ler ,  
1 9 6 4 ) and g r e a t e r  amounts r e c a l l e d  in  f r e e  r e c a l l  (Mende, 1974) were  
found where o b j e c t s  were u se d .  S i m i l a r l y ,  S h o t i c k ,  Hay and Addison  
( 1 9 7 6 ) found t h r e e - d i m e n s i o n a l  r e c a l l  i t e m s  gave  b e t t e r  r e s u l t s  on 
t e s t s  o f  memory span ,  s h o r t  term r e c a l l  and lo n g  term r e c a l l  w i th  
m e n t a l l y  re ta rd ed  s u b j e c t s .  Comparing the  l e a r n i n g  a b i l i t y  o f  
r e ta r d e d  p e rso n s  u s i n g  a b s t r a c t  i t e m s ,  such a s  g e o m e tr ic  forms,  and
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P i c t u r e s  o f  f a m i l i a r  o b j e c t s  (D e ic h ,  1974) .  o r  a c t u a l  to y s  t h a t  were 
f a m i l i a r  to  the s u b j e c t s  ( K le in  4 S a f fo r d ,  1 9 7 6 ) ,  p i c t u r e s  and 
o b j e c t s  proved s u p e r io r .  Thus, a c o n s i s t e n t  trend o f  r e c a l l  
s u p e r i o r i t y  o f  o b j e c t s  o v er  p i c t u r e s  over  v e r b a l  m a t e r i a l  has  been  
rep orted  by t h o se  and o t h e r  r e s e a r c h e r s  ( e . g . ,  B o u s f i e l d ,  E s terso n  S 
«h itm arsh ,  1957! P a i v i o ,  Rogers 4 Smythe, 1968, Swanson, 1977ab) .
Bugas (1975)  has  s u g g e s ted  t h a t  an important  f a c t o r  
i n f l u e n c i n g  the  h ie r a r c h y  o f  o b j e c t s  over  p i c t u r e s  o v e r  words may be  
th e  s u b j e c t ' s  f a m i l i a r i t y  w i th  the  i t e m s ,  e s p e c i a l l y  i n  the  c a s e  c f  
r e ta rd ed  s u b j e c t s ,  who tend t o  have more c o n t a c t  w ith  c o n c r e t e  
m a t e r i a l s  v e r s u s  o t h e r  symbolic  i t e m s .
Cues and c u in g . I f  any type o f  cue i s  to  be o f  v a lu e  i n  the  
r e c a l l  s i t u a t i o n ,  the  ex p er im en ta l  s u b j e c t s  must o b v i o u s l y  be made 
aware o f  th e  p resen ce  o f  th e  cues  ( e . g . ,  Burger , Blackman & Tan,
1980; Emmerich & Ackerman, 1978; Kobasigawa, 1974) .  When working 
w ith  v e ry  young c h i l d r e n  or m e n ta l ly  re tard ed  p erso n s ,  n o t  o n ly  must 
the  s u b j e c t s  be made c o n s c io u s  o f  th e  c u e s ,  but th e y  a l s o  b e n e f i t  
from encouragement to put them to u se  ( e . g . ,  Emmerich & Ackerman, 
1978; Kobasigawa, 1974, 1975; R e ich h art  & Borkowski,  1 978) .
The s im p le  p resen ce  o f  r e t r i e v a l  cues  during  p r e s e n t a t i o n  
and/or  r e c a l l  i n  the  f r e e  r e c a l l  s i t u a t i o n  with  normal s u b j e c t s  
( e . g . ,  Crouse,  1968; Emmerich à Ackerman, 1978; S e g a l ,  1969,
Tu lv in g  à  P e a r l s t o n e ,  1966) and w ith  re ta rd ed  s u b j e c t s  ( e . g . ,
A sh cra f t  & K e l l a s ,  1974; B i l s k y ,  1976; H e r r i o t ,  1972a) has been  
demonstrated e f f e c t i v e  i n  i n c r e a s i n g  r e c a l l  performance.  I n s t r u c t i n g  
s u b j e c t s  to  use r e t r i e v a l  cues  has a l s o  been s t u d i e d .  A number o f
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T-W r-. , l l o r n w i f / ,  V f . ' . î  l’o H l o .  K I r M n I n  * l « ™ n .  ' W )
hnvo îîhovin t h i i t  n u b j o o t c  i n n t r u c t o t i  to  orp,nniî'.< r f c o l l  on 
c a t o g o r i c n l  b o n i s  show improvement  i n  p e r f o r m o n n c .
In an experiment with e lementary sch oo l  c h i l d r e n ,  Kobasigawa 
(1974)  found th a t  the d i f f e r e n c e  in f r e e  r e c a l l  s c o r e s  o f  f i r s t  and 
th ird  grade you n gsters  could be e l im inated  by u s in g  a d i r e c t i v e  cuing  
tech n iq u e ,  th a t  i s ,  by i n s t r u c t i n g  them to use r e c a l l  cues  as a id s  
in  remembering the experimental i tem s .  The 48 second and f i f t h  
graders  in  a cued r e c a l l  s tudy by H a l l ,  Murphy, Humphreys and Wilson  
(1979)  a l s o  did b e t t e r  on cued r e c a l l  than on f r e e  r e c a l l .  Hall  e t  
a l .  did report  a d i f f e r e n t  p a t te rn  o f  s c o r e s ,  compared to Kobasigawa 
(1974)  though, in  tha t  they found that  on the f r e e  r e c a l l  t e s t  there  
was no d i f f e r e n c e  due to ago,  but when cues  were g iv e n ,  the f i f t h  
grade c h i ld r e n  r e c a l l e d  more items than those  in second g ia d e .  A lso ,
Wingard, Buchanan and Burnel l  (1978)  found 4 and 5 year  o ld  normal 
c h i ld r e n  r e c a l l e d  s i g n i f i c a n t l y  more i tem s ,  when g iven  semantic
prompts a f t e r  they had a lready  attempted the f r e e  r e c a l l  o f  25 ^
c a t e g o r i z a b l e  p i c tu r e  i te m s .  Emmerich and Ackerman ( 1 9 7 8 ) ,  working !
with f i r s t  and f i f t h  grade p u p i l s ,  as  w e l l  as  c o l l e g e  s tu d e n t s ,  found
that  r e c a l l  was s i g n i f i c a n t l y  b e t t e r  f o r  s u b j e c t s  g iv en  cues  over
those  in  the f r e e  r e c a l l  c o n d i t i o n .  Furthermore, Emmerich and
Ackerman a l s o  observed th a t  those  s u b j e c t s  in  t h e i r  constra ined
cuing c o n d i t io n ,  s i m i l a r  to the d i r e c t i v e  cuing tech n iq u e ,  r e c a l l e d
even more i tem s than the  o th er  two groups ( f r e e  r e c a l l  and cued
r e c a l l ) .  F i n a l l y ,  when Gerjuoy and S p i t z  (1966)  in s t r u c t e d  t h e i r
s u b j e c t s  to use ca teg o ry  cues  to  r e c a l l  i te m s ,  they  found tha t  the
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p e r f o r m n n c o  o f  r e t a r d e d  and e qua l  m en ta l  ag e  normal e u h j e c t s  wan
e q u i v a l e n t .
Mf.-ntal Are  L e v e l
In a developmental study o f  memory, Worden and Ritchey (1979)  
found that  the number o f  items ch i ld ren  (grades  2, 4 & 6 ) could 
s to r e  per memory u n i t ,  or chunk, was three plus or  minus 2 , much 
l e s s  than t h e i r  a d u l t  s u b j e c t s .  Whether i t  i s  the l i m i t a t i o n  o f  the  
s i z e  o f  the memory u n i t s  or some other  f a c to r  that  i s  r e sp o n s ib le  i s  
u n c e r ta in ,  but i t  i s  a f a c t  that  both amount r e c a l l e d  and c l u s t e r i n g  
in crea se  with in c r e a s in g  mental age o f  experimental s u b jec t s  ( e . g . ,  
B o u s f i e ld ,  Esterson & Whitmarsh, 1998; Coward fi Lange, 1979;
Emmerich A Ackerman, 1 9 7 8 ; H a l l , Murphy, Humphreys S Wilson,
1979; Kobasigawa, 1974; Lathey, 1979; Liben, 1979)« With resp ect  
to m enta l ly  retarded s u b j e c t s ,  i f  they arc o f  equal mental age,  they 
g e n e r a l ly  tend to  r e c a l l  and c l u s t e r  to the same ex ten t  as normal 
c o n tr o l s  ( e . g . ,  Ashcraft  & K e l la s ,  1974; R.M. Brown, 1974; Doich,  
1974; Gerjuoy & S p i t z ,  1966; Heal,  1970; Osborn, I960; Palmer,
1974) .  But within  the m enta l ly  retarded populat ion ,  mental age l e v e l  
i s  s t i l l  a r e lev a n t  f a c t o r  in  the f re e  or cued r e c a l l  s i t u a t i o n .  For 
example. Green (1974) te s te d  retarded a d u l t s  o f  two vocabulary ages  
and found that  on ly  the high vocabulary age group evidenced an 
in crea se  in  r e c a l l  when cues  were g iv e n .  Green a l s o  noted that the  
h igher  vocabulary age s u b j e c t s  c lu s t e r e d  more than those  o f  lower  
Vocabulary age .  The r a te  a t  which the high versu s  the low groups  
learned to  use the  cues  to c l u s t e r  and r e c a l l  information was 
s i g n i f i c a n t l y  d i f f e r e n t ,  su g g e s t in g  that  mental age i s  a c r u c ia l
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v a r i a b l e  in  determining not on ly  memory c a p a c i t y ,  but a l s o  the  
a b i l i t y  o f  m e n ta l ly  retarded s u b j e c t s  to l earn  and use s t r a t e g i e s  f o r  
remembering.
H eca l l  Performance Across T r i a l s
In 1971, Thompson and Roenker gave a t o t a l  o f  n ine  
f o u r -c a t e g o r y  word l i s t s  to  t h e i r  undergraduate s u b j e c t s  in  three  
experim ents .  Those experimenters  reported th a t  l e a r n in g  to c l u s t e r  
occured and was com ple te ,  th a t  i s ,  e s s e n t i a l l y  a l l  i tem s  were 
grouped by ca tegory  membership, a f t e r  m u l t ip l e  t r i a l s  on a s i n g l e  
c a t e g o r i z a b l e  word l i s t .  Along the same l i n e ,  Hosner (1 9 7 0 ) ,  a l s o  
s tu d ied  c l u s t e r i n g  in  the r e c a l l  p r o t o c o l s  o f  undergraduates and found 
■that the output phase o f  memory experiments  f a c i l i t a t e d  h ig h e r -o r d e r  
o r g a n iz a t io n  o f  output  c o n te n t .  A number o f  o th er  i n v e s t i g a t o r s  have 
a l s o  shown th a t  over  a number o f  t r i a l s ,  s u b j e c t s  l e a r n  to organize  
output ,  whether the s u b j e c t s  be u n i v e r s i t y  s tu d e n t s  ( e . g . ,  B o u s f i e ld ,  
Buff  A Cowan, 1964; Donaldson, 1971; Gerow, 1970) ,  young c h i ld re n  
( e . g . ,  Horowitz,  1969; Moely i  Shapiro ,  1971) or m en ta l ly  retarded  
persons  ( e . g . ,  Evans, 1970; Gerjuoy <S Winters,  1970; Gerjuoy,
Winters,  P u l le n  & S p i t z ,  1969; Green, 1974; Palmer, 1974) .
Amount r e c a l l e d  has a l s o  been observed to  in c r e a s e  over  
p r o g r e s s iv e  t r i a l s  with m e n ta l ly  retarded persons  ( e . g . ,  B i l s k y  & 
Evans, 1970; B i l s k y  e t .  a l . ,  1972; Evans, 1970; Pagan, 1969;
Gerjuoy & Winters,  1970; Gerjuoy, W inters ,  P u l l e n  & S p i t z ,  1969; 
Glidden,  1976; Green, 1974; L e ich t  <5 Johnson, 1970; McConkey &
Green, 1973) and normal s u b j e c t s  ( e . g . .  Coward & Lange, 1979;
Emmerich <5 Ackerman, 1978; Donaldson, 1971; Gerow, 1970;
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Horowitz,  1969; Moely à Shapiro ,  1971) .
The P r ese n t  Study
During the p r e s e n t a t i o n  o f  the  to-be-remembered i te m s ,  the  
exper im enta l  s u b j e c t s  r e c e iv e d  cues  informing them o f  the  c a t e g o r i c a l  
nature o f  the  m a t e r i a l .  For a l l  experim enta l  groups,  the  cued 
p r e s e n t a t i o n  was the same, e x cep t  f o r  the s p e c i f i c  type o f  cues  used  
(Cue Type) .  One t h ir d  o f  the s u b j e c t s  r e c e iv e d  t h r e e -d im e n s io n a l  
o b j e c t  c u e s ,  w h i l e  the  o th e r s  go t  e i t h e r  p i c tu r e  or v er b a l  cues  
(O bjec t  v s  P ic t u r e  v s  V e r b a l ) .
The exper im enta l  groups d i f f e r e d  with  r e s p e c t  to  the presence  
or absence  o f  r e t r i e v a l  cues  during the r e c a l l  t e s t  ( R e c a l l  
C o n d i t io n ) .  Half  o f  the  s u b j e c t s  r e c e iv e d  standard f r e e  r e c a l l  
i n s t r u c t i o n s ,  w ith  no cu es  p r e s e n t  a t  r e c a l l  (Free  R e c a l l ) .  The 
remainder r e c e iv e d  d i r e c t i v e  cu in g ,  th a t  i s ,  the  same c a teg o r y  cues  
th a t  were used during p r e s e n t a t i o n  were a l s o  p re sen t  f o r  the r e c a l l  
t e s t ,  and the s u b j e c t s  were in s t r u c t e d  to  use them ( D i r e c t i v e  Cuing).
In a d d i t i o n ,  a s i n g l e  c o n t r o l  group, f r e e  o f  exper im enta l  
m anipu lat ion  was u sed .  The 16 c o n t r o l  s u b j e c t s  r e c e iv e d  no category  
oues  a t  e i t h e r  p r e s e n t a t io n  or r e c a l l .  Standard f r e e  r e c a l l  
i n s t r u c t i o n s  were g iven  to  the c o n t r o l s  during the  r e c a l l  t e s t .
Each treatment  group and the c o n t r o l s  were d iv id e d  i n to  h igh  
and low mental age groups to  a s s e s s  treatment e f f e c t s  a t  the two 
l e v e l s  o f  mental age (Mental Age L e v e l ) .
A t o t a l  o f  th re e  t r a i n i n g  t r i a l s ,  each c o n s i s t i n g  o f  a 
p r e s e n t a t io n  phase and a r e c a l l  phase ,  were u sed .  A t r a n s f e r  t r i a l ,  
the fou r th  t r i a l ,  w ith  a l l  s u b j e c t s  t r e a te d  the same as  the c o n t r o l
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group wao g iv en  to  t o s t  the e x te n t  o f  the i n t e g r a t i o n  o f  the  
c a t e g o r i s a t i o n  s t r a t e g y  i n t o  the memory p r o c e s s e s  o f  the  exper im enta l  
s u b j e c t s  from each treatm ent  c o n d i t i o n .  During the t r a n s f e r  t r i a l ,  no 
c a te g o r y  cues  were p re se n t  a t  e i t h e r  p r e s e n t a t io n  or  r e c a l l .
The Hypotheses
I n  g e n e r a l ,  i t  was h yp oth es ized  th a t  the c l u s t e r i n g  o f  
m a te r ia l  r e c a l l e d  by m en ta l ly  retarded s u b j e c t s  would be in cr ea sed  
through exper im enta l  m anipulat ion  and th a t  in c r e a s e d  c l u s t e r i n g  would 
r e s u l t  i n  an in c re a s e d  number o f  i tem s  r e c a l l e d .  The hype t h e s e s  
covered  t h r e e  s t a g e s  i n  the  experiment:  a) i n i t i a l  e f f e c t s ,  r e c a l l  
performance on t r a i n i n g  t r i a l  one b e fo r e  the  involvement o f  
i n t e r - t r i a l  l e a r n in g ;  b) t r a i n i n g  e f f e c t s ,  r e c a l l  performance on 
t r a i n i n g  t r i a l s  one through t h r e e ,  and c )  t r a n s f e r  e f f e c t s ,  r e c a l l  
performance on th e  t r a n s f e r  t r i a l ,  th e  fo u r th  t r i a l ,  compared to  the  
t r a i n i n g  t r i a l s .
I n i t i a l  e f f e c t s . A number o f  p r e d i c t i o n s  about th e  e f f e c t s  o f  
the v a r io u s  exper im enta l  c o n d i t i o n s  ( R e c a l l  C ondit ion ,  Cue Type,  
Mental Age Level)  upon r e c a l l  performance ( c l u s t e r i n g  and number o f  
i t e m s  r e c a l l e d )  during the f i r s t  t r a i n i n g  t r i a l  were made:
1. The presence  o f  r e c a l l  cues  a t  p r e s e n t a t i o n  fo l lo w ed  by 
atandard f r e e  r e c a l l  i n s t r u c t i o n s  would r e s u l t  i n  in c r e a s e d  
c a t e g o r iz e d  o r g a n iz a t io n  o f  r e c a l l e d  i te m s  and in c re a s e d  amount 
r e c a l l e d  compared to  non-cued c o n t r o l s  ( i . e . .  R e c a l l  C ondit ion:  Free  
R e c a l l  vs  C o n t r o l s ) .
a .  The use o f  a d i r e c t i v e  c u in g  procedure would produce more 
o r g a n i z a t io n  and b e t t e r  r e c a l l  than would th e  f r e e  r e c a l l  method
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( i . e . ,  R e c a l l  Condit ion;  D i r e c t i v e  Cuing vs  Free R e c a l l ) .
3.  With r e s p e c t  to  the type o f  r e c a l l  cues  used ,  the  
u t i l i z a t i o n  o f  v e r b a l ,  p i c t o r i a l  or th r e e -d im e n s io n a l  cues  would 
r e s u l t  i n  in c r e a s in g  amounts o f  c l u s t e r i n g  o f  r e c a l l e d  i tems and 
number o f  i tem s  r e c a l l e d ,  p r o g r e s s in g  in  th a t  ord er  ( i . e . .  Cue Type: 
Verbal vs  P ic tu r e  vs  O b je c t ) .
4.  Regarding the mental age o f  the  s u b j e c t s ,  i t  was p re d ic te d  
th a t  in  g e n e r a l ,  s u b j e c t s  o f  h ig h e r  mental age would ev id en ce  more 
o r g a n iz a t io n  and l a r g e r  amounts r e c a l l e d  than th ose  o f  lower mental  
nge.  S p e c i f i c a l l y ,  i t  was h yp oth es ized  th a t  the h ig h e r  mental age 
s u b j e c t s  would be i n f l u e n c e d ,  with  r e s p e c t  to  c a t e g o r i c a l  
o r g a n iz a t io n  and amount r e c a l l e d ,  more by exper im enta l  m an ip u la t ion ,  
than would s u b j e c t s  o f  lower mental age ( i . e . .  Mental Age Leve l;  
high vs  Low/ R e c a l l  Condit ion  X Mental Age Level i n t e r a c t i o n ) .
T ra in in g  e f f e c t . A g e n e ra l  t r a i n i n g  e f f e c t ,  measured as  
in c r e a s in g  r e c a l l  performance ( c l u s t e r i n g  and number o f  i tems  
r e c a l l e d )  a c r o s s  the th re e  t r a i n i n g  t r i a l s  was p r e d ic t e d .  The 
r e l a t i v e  p o s i t i o n s  o f  the  v a r io u s  exper im enta l  groups would remain as  
they  were on the f i r s t  t r a i n i n g  t r i a l .
T r a n s fer  o f  t r a i n i n g . I t  was h y p o th e s iz ed  th a t  the  p o s i t i v e  
e f f e c t s  o f  the  exper im enta l  m a n ip u la t io n s ,  the  p resen ce  o f  r e c a l l  
cues  a t  s to r a g e  and the use o f  a d i r e c t i v e  cu in g  procedure a t  
r e t r i e v a l ,  during the th ree  t r a i n i n g  t r i a l s ,  would be t r a n s f e r r e d  to  
the fou r th  t r i a l  in  which no cues  or  s p e c i a l  r e c a l l  i n s t r u c t i o n s  
'fould be g iv e n .  That i s ,  a l l  exper im enta l  s u b j e c t s  would r e c a l l ,  
( c l u s t e r i n g  and number o f  i tem s  r e c a l l e d ) ,  a t  a l e v e l  a t  l e a s t  equal
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to  t h e i r  performance on th e  f i r s t  t r a i n i n g  t r i a l  and s u p e r i o r  to  t h a t  
o f  t h e  c o n t r o l  group on th e  t r a n s f e r  t r i a l .
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CHAPTER II
METHOD
Eub.iccts
The s u b j e c t s  were 112 t r a i n a b l e  m en ta l ly  retarded s tu d en ts  
ranging in  age from 60 to  252 months. Half  o f  the s u b j e c t s  wore 
from a rural  s ch o o l  and the o th er  h a l f  from an urban s c h o o l .  Both 
s c h o o l s  were n o n r e s i d e n t i a l .
S c r e e n in g . S u b je c ts  were s e l e c t e d  a t  random from the r e g i s t e r s  
o f  the two s c h o o l s ,  with the  p r o v i s io n  th a t  each s u b j e c t  had to  be 
a b le  to  r e c a l l  n minimum o f  four i tems from a 4 X 4 matrix o f  16 
unre la ted  p ic tu r e  i tems c a l l e d  the Basic  R eca l l  A b i l i t y  Test (BRAT, 
sor; H err io t ,  Creen A McConkey, 1973) ,  and be a b le  to name a l l  
r e c a l l  i tems to be used in  the  experim enta l  t a sk .  IVo o f  the 112  
s u b j e c t s  o r i g i n a l l y  s e l e c t e d  had to  be re p la c e d ,  because they were 
absent  due to  i l l n e s s  a t  the  t ime o f  the  exper im enta l  s e s s i o n s .
Assignment to  treatment grou p s . Grouping was done s e p a r a t e ly  
w ith in  each s c h o o l ,  u s in g  i d e n t i c a l  procedures .  The sample was f i r s t  
d iv id ed  in to  two groups on the b a s i s  o f  mental age ,  as  measured by 
the Peabody P ic tu r e  Vocabulary Test  (PPVT, s e e  Dunn, 1965) .  The 56 
s u b j e c t s  from each sc h o o l  were d iv id ed  in to  high and low mental age 
groups u s in g  the median mental  age s c o r e .  Then w i th in  each s c h o o l ,  
the 28 s u b j e c t s  from each mental age group were f u r th e r  d iv ided  in to
16
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seven  groups o f  fo u r  s u b j e c t s  ea ch .  Due to  the  l a r g e  number o f  s m a l l  
groups ,  matching was done on th e  b a s i s  o f  mean m ental  a g e .  That i s ,  
w i t h i n  each o f  th e  two m enta l  age g ro u p s ,  random com b in at ion s  o f  
f o u r  s u b j e c t s  each were compared f o r  mean mental  a g e ,  u n t i l  seven  
groups w ith  r e l a t i v e l y  e q u i v a l e n t  mean m ental  a g e s  were e s t a b l i s h e d .  
An at tem p t  was made to  keep  s u b j e c t s  from the same c la ssro o m  from 
b e in g  in  the  same group.  Next th e  groups  were matched f o r  mean b a s i c  
r e c a l l  a b i l i t y ,  a s  measured by th e  BRAT, by s h i f t i n g  s u b j e c t s  o f  
equal  m ental  age from one group to  a n o t h e r ,  u n t i l  the  mean BRAT 
s c o r e s  f o r  a l l  s e v e n  groups  w i t h i n  the  two m enta l  age  l e v e l s  were 
e q u i v a l e n t .
Thus w i t h i n  each s c h o o l ,  th e  56 s u b j e c t s  were d iv id e d  i n t o  
high  and low mental  age g ro u p s ,  and t h e n ,  each m enta l  age group was 
su b d iv id e d  i n t o  seven  groups o f  f o u r  s u b j e c t s  ea ch .  The groups were 
matched f i r s t  f o r  mean mental  age ,  and second f o r  mean BRAT s c o r e s .  
The sev e n  groups  from each  mental  age l e v e l  in  each s c h o o l  were then  
randomly a s s i g n e d  to  one o f  s e v e n  t r e a tm e n t s  ( D i r e c t i v e  C uin g-O b ject ,  
- P i c t u r e ,  -V er b a l ;  Free  R e c a l l - O b j e c t , - P i c t u r e ,  -V e rb a l ;  C o n t r o l ) ,  
U sing  a t a b l e  o f  random numbers (D*Amato, 1 9 7 0 ) .
E q u iv a len ce  o f  group c h a r a c t e r i s t i c s . A breakdown o f  the  mean 
m ental  age ,  mean c h r o n o l o g i c a l  age and mean BRAT s c o r e  f o r  each  o f  
the  d i f f e r e n t  s u b j e c t  groups  i s  p r e s e n te d  in  Table  1.
Those t h r e e  c h a r a c t e r i s t i c s  o f  th e  28 sub -g ro u p s  o f  s u b j e c t s  
were compared u s in g  t h r e e  s e p a r a t e  o r th o g o n a l  a n a l y s e s  o f  v a r ia n c e  
( N i e ,  H u l l ,  J e n k in s ,  S t e in b r e n n e r  <4 Bent ,  1 9 7 5 ) .  A 7 (Treatment)  X 
2 (Mental  Age L eve l)  X 2 ( S c h o o l )  d e s ig n  was u se d .  The summaries o f
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TABLE 1
Group Means and Standard D e v i a t i o n s  (SD) f o r  
Mental Age (MA), C h r o n o lo g ic a l  Age (CA),  
and BRAT S c o r es
Group N MA CA BRAT
D i r e c t i v e
T o t a l 48 7 8 .2 3 ( 2 1 . 3 ) 17 4 .5 ( 4 4 . 3 ) 6 . 6 0 (2 .1  )
High MA 24 9 5 .3 3 ( 1 4 . 8 ) 1 9 2 .2 ( 3 8 . 9 ) 6 .9 2 ( 2 . 2 )
Low MA 24 6 1 .1 3 ( 9 . 9 ) 1 5 6 .8 ( 4 2 . 8 ) 6 . 2 9 ( 2 . 0 )
O bjec t 16 78.31 ( 2 1 . 7 ) 1 9 1 .7 ( 3 9 . 9 ) 6 .6 3 ( 2 . 0 )
P i c t u r e 16 7 8 . 1 9 ( 2 1 . 4 ) 158.1 ( 5 1 . 2 ) 6 . 5 0 ( 2 . 4 )
Verbal 16 7 8 . 1 9 ( 2 2 . 2 ) 1 7 3 .6 ( 3 6 . 4 ) 6 . 6 9 ( 2 . 1 )
Free R e c a l l
T o ta l 48 7 8 .1 9 ( 2 1 . 7 ) 171 .7 ( 4 2 . 1 ) 6 .4 4 ( 1 . 9 )
High MA 24 9 5 .3 8 ( 1 5 . 2 ) 189.1 ( 3 7 . 3 ) 6 . 7 9 (1 . 8 )
Low MA 24 6 1 . 0 0 ( 1 0 . 7 ) 1 5 4 .0 ( 2 9 . 6 ) 6 . 0 8 ( 1 . 9 )
Object 16 7 8 . 3 8 ( 2 1 . 4 ) 166.1 ( 3 7 . 8 ) 6 .4 4 ( 2 . 3 )
P i c t u r e 16 7 8 .0 6 ( 2 2 . 4 ) 1 6 9 .2 ( 4 2 . 1 ) 6 . 4 4 ( 1 . 5 )
V erbal 16 7 8 .1 3 ( 2 2 . 7 ) 1 7 9 .8 ( 4 7 . 3 ) 6 .4 4 ( 2 . 0 )
( C o n t i n u e d . . . )
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Group N MA CA BRAT
C on tro l
T o t a l 16 7 8 . 0 0  ( 2 0 . 6 ) 1 8 4 .8 ( 5 1 . 5 ) 6 . 6 9 ( 1 . 4 )
High MA 8 9 5 . 0 0  ( 1 2 . 9 ) 2 0 6 .3 ( 4 7 . 6 ) 6 . 8 8 ( 1 . 1 )
Low MA 8 6 1 .0 0  ( 9 . 5 ) 1 6 3 .3 ( 4 8 . 7 ) 6 . 5 0 ( 1 . 7 )
Cues
O bject 32 7 8 . 3 4  ( 2 1 . 2 ) 1 7 8 .9 ( 4 0 . 4 ) 6 .5 3 ( 2 . 1 )
P i c t u r e 32 7 8 . 1 3  ( 2 1 . 5 ) 16 3 .7 ( 4 6 . 4 ) 6 .4 7 ( 2 . 0 )
Verbal 52 7 8 .1 6  ( 2 2 . 1 ) 17 6 .7 ( 4 1 . 7 ) 6 . 5 6 ( 2 . 0 )
Mental Age
High MA 56 9 5 . 3 0  ( 1 4 . 5 ) 1 9 2 .9 ( 3 9 . 2 ) 6 .8 6 ( 1 . 9 )
Low MA 56 6 1 .0 5  ( 1 0 . 0 ) 1 5 6 .6 ( 4 1 . 8 ) 6 .2 3 ( 1 . 9 )
S ch o o l
Urban
High 28 1 0 0 .3 9  ( 1 5 . 0 ) 1 9 2 .8 ( 3 5 . 7 ) 6 .3 2 ( 1 . 6 )
Low 28 5 9 .8 6  ( 1 1 . 0 ) 16 2 .3 ( 4 1 . 9 ) 5.71 ( 1 . 5 )
Rural
High 28 90.21 ( 1 2 . 1 ) 1 9 2 .9 ( 4 3 . 0 ) 7 . 3 9 (2 .1  )
Low 28 6 2 .2 5  ( 9 . 0 ) 1 5 1 .0 ( 4 1 . 7 ) 6 .7 5 ( 2 . 1 )
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t h o s e  a n a l y s e s  are  co n ta in ed  in  T ab les  2 ,  3 and 4 i n  Appendix B.
Mental a g e . The mean mental  ages  o f  th e  s i x  ex p er im en ta l  
groups ( D i r e c t i v e - O b j e c t , - P i c t u r e ,  -V erb a l ;  Free R e c a l l - O b j e c t ,  
P i c t u r e ,  -V erb a l )  and the  C ontro l  did  not  d i f f e r  s i g n i f i c a n t l y ,  nor  
were the  mean mental ages  o f  the  two s c h o o l s  d i f f e r e n t .  As e x p e c t e d ,  
th e  mean mental  age o f  the  High Mental Age group was s i g n i f i c a n t l y  
h ig h e r  than t h a t  o f  th e  Low Mental Age group,  F^ ( 1 , 8 4 )  = 1 7 8 .0 1 ,
< .0 0 1 .  I t  was a l s o  found th a t  the d i f f e r e n c e  between the  High and 
bow m enta l  age groups i n  the urban s c h o o l  was s i g n i f i c a n t l y  g r e a t e r  
than t h a t  o f  the  r u r a l  s c h o o l  ( i . e . ,  Mental Age Leve l  X Schoo l  
i n t e r a c t i o n ) ,  2  ( 1 , 8 4 )  = 6 . 0 0 ,  ^  -  .0 1 6 .
C h r o n o lo g ic a l  a g e . S i m i l a r l y ,  th e  seven  trea tm en t  groups d id  
not  d i f f e r  s i g n i f i c a n t l y  w i th  r e s p e c t  to  c h r o n o l o g i c a l  a g e ,  nor  did  
ih e  two s c h o o l  groups d i f f e r .  There was a s i g n i f i c a n t  d i f f e r e n c e  
between th e  mental  age groups ,  w ith  t h o se  s u b j e c t s  o f  h ig h e r  mental  
age b e in g  o l d e r  than th o se  o f  lower mental  a g e ,  2  ( 1 , 8 4 )  * 2 1 . 0 1 ,  ^
< . 0 0 1 .
B a s ic  r e c a l l  a b i l i t y . With r e s p e c t  to  the  BRAT s c o r e s ,  the  
o n ly  s i g n i f i c a n t  d i f f e r e n c e  was found between th e  two s c h o o l s ,  2  
( 1 , 8 4 )  ■ 7 . 1 5 ,  _£ ■ . 0 0 9 . The BRAT s c o r e s  o f  the  r u r a l  s c h o o l  
s u b j e c t s  were s i g n i f i c a n t l y  h i g h e r  than t h o s e  o f  th e  urban group.  I t  
Was le a r n e d  th a t  many o f  the  t e a c h e r s  i n  the  r u r a l  s c h o o l  had 
r e c e n t l y  put emphasis  upon improving the b a s i c  r e c a l l  o f  t h e i r  
s t u d e n t s .  No one c o n s i s t e n t  method o f  t e a c h i n g  the s k i l l  o f  
remembering was u se d ,  though th e  l e s s o n s  appear to  have been 
b e n e f i c i a l .  A l l  o f  th e  treatm ent  groups and the two mental  age
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groups were e q u i v a l e n t  w ith  r e s p e c t  to BRAT s c o r e s .
Sex and Down's syndrome. The groups  had been matched a l s o  
w ith  r e s p e c t  to  two o t h e r  c h a r a c t e r i s t i c s ,  s e x  and the  p r e s e n c e  o f  
Down's syndrome ( s e e  Table  5 in  Appendix B ) . A s e r i e s  o f  Chi square  
com parisons  (N ie  e t  a l . ,  1975)  o f  the  freq u en cy  o f  male v e r s u s  
f e m a le ,  and Down's v e r s u s  non-Down's s u b j e c t s  i n  each s u b j e c t  
g rouping  was done.
The 52 male and 60 f e m a le  s u b j e c t s  were e v e n l y  d i s t r i b u t e d  
among the seven  tre a tm e n t  g ro u p s ,  a s  w e l l  a s  between the  two mental  
age l e v e l s  and the  two s c h o o l s .  In f a c t ,  th e  two s e x e s  were e q u a l l y  
r e p r e s e n te d  in  ev ery  p o s s i b l e  g ro u p in g ,  even  i n  th e  Down's and 
non-Down's groups .
Each o f  th e  seven  trea tm en t  groups  had e q u i v a l e n t  numbers o f  
Down's syndrome s u b j e c t s .  The Chi square  comparing the  d i s t r i b u t i o n  
o f  th e  28 Down's syndrome c h i l d r e n  between the  High and Low mental  
age l e v e l s  was s i g n i f i c a n t ,  2  “ *0011. There were fewer Down's 
syndrome p u p i l s  i n  the  High group than among t h o s e  o f  lower mental  
a g e .  There was a l s o  a s i g n i f i c a n t  s c h o o l  d i f f e r e n c e ,  2  “ «05, w i th  
th e  syndrome b e in g  more p r e v a l e n t  among the  urban s c h o o l  s u b j e c t s .
Due t o  the l a r g e  number o f  s u b j e c t s  re q u ire d  and the l i m i t e d  number 
a v a i l a b l e ,  t h o s e  d i f f e r e n c e s  were beyond th e  c o n t r o l  o f  the  s e l e c t i o n  
p ro ce d u r e .
Thus, the  s i x  t rea tm en t  groups ( D i r e c t i v e  C u in g -O b je c t , 
- P i c t u r e ,  -V erb a l ;  Free  R e c a l l - O b j e c t ,  - P i c t u r e ,  - V e r b a l )  and the  
C on tro l  group were e q u i v a l e n t  w i th  r e s p e c t  to  mean m enta l  age ,  
c h r o n o l o g i c a l  age and b a s i c  r e c a l l  a b i l i t y ,  a s  w e l l  a s  s ex  and the
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p r e sen ce  o f  Down's syndrome. The h ig h e r  mental age s u b j e c t s  were 
o l d e r  and fewer had Down's syndrome than th o se  o f  lower mental age ,  
though th e  two groups were e q u i v a l e n t  w ith  r e s p e c t  to  b a s i c  r e c a l l  
a b i l i t y .  The urban s c h o o l  had a l a r g e r  d i f f e r e n c e  between High and 
Low mental  age groups,  had lower BRAT s c o r e s  and more Down's 
syndrome p u p i l s  than the r u ra l  s c h o o l .
M a t e r ia l s
The t e s t  b o o k le t  and manual f o r  the  PPVT (Dunn, 1965) and the  
answer s h e e t s  f o r  forms "a" and "b" were u sed .  The a l t e r n a t e  forms  
were used because  t e s t i n g  had been done i n  the s c h o o l s  e a r l i e r  i n  the  
y e a r  w ith  the PPVT.
A 4 X 4 matrix  d i s p l a y  o f  b a s i c  r e c a l l  a b i l i t y  t e s t  i t e m s ,  
each re p r e s e n te d  by a laminated  co lou red  drawing (9*5 X 10 cm), 
e v e n ly  spaced on a lam inated  s h e e t  o f  y e l l o w  b r i s t l e  board (45 X 47 
cm) was u se d ,  w ith  i tem s  arranged in  the f o l l o w i n g  order;
Chair Comb Clock Candle
P e n c i l Ring S l i d e Flower
Broom Saw Pipe Spoon
Cow Boat Book Key
1
The i t e m s  were taken from H e r r io t ,  Green and McConkey (1973)  
excep t  f o r  the  two i te m s:  "s l i d e "  and "key", which rep laced  the  
i tem s  "gun" and " k e t t l e "  from H e r r io t  e t  a l .  due to  the d i f f i c u l t y  
encountered  in  o b t a in in g  th o se  two p i c t u r e s  to  com ple te  the s e t .
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The 16 i tem s  f o r  th e  BRAT, as  used in  th e  p r e s e n t  s tu d y ,  a re  
p r e s e n te d  in  F igure  1.
A s i m i l a r  s e t  o f  co lo u re d  drawings was used i n  the  
e x p e r im e n ta l  t a s k ,  d i s p l a y e d  on th e  same s h e e t  o f  y e l l o w  b r i s t l e  
board.  The 16 to-be-remembered i t e m s ,  fo u r  from each o f  four  
c a t e g o r i e s ,  f o r  the  r e c a l l  t a s k  were:
VEHICLES -  bus ,  c a r ,  t r u c k ,  m o to r c y c l e  »
ANIMALS -  c a t ,  dog ,  r a b b i t ,  h o r s e
TOYS -  d o l l ,  k i t e ,  drum, b a l l
FRUIT -  a p p le ,  ora n g e ,  p e a r ,  banana
The i t e m s  and c a t e g o r i e s  were used p r e v i o u s l y  and found to  be 
e f f e c t i v e  w i th  m e n t a l l y  r e ta rd ed  s u b j e c t s  i n  a s e r i e s  o f  exp er im en ts  
r ep o r ted  by H e r r i o t ,  Green and McConkey ( 1 9 7 3 ) .  See  F igu re  2 f o r  
d e t a i l s .
As c a t e g o r y  c u e s ,  a s e t  o f  f o u r  cue ca r d s  (9*5 X 10 cm) with  
c o lo u red  drawings r e p r e s e n t i n g  each c a t e g o r y  were used as  p i c t o r i a l  
c u e s .  Four o b j e c t s ,  n o t  ov er  30 cm on any one d im en s io n ,  were used  
as  t h r e e - d i m e n s i o n a l  cu e s  f o r  each o f  the  fo u r  c a t e g o r i e s .  The 
p i c t u r e s  and o b j e c t s  used as  c u e s ,  and th e  c a t e g o r i e s  they  
r e p r e s e n te d  were as  f o l l o w s :
FRUIT BASKET -  f r u i t
TOY BOX -  to y s
BARN -  an im als
PAVED ROAD -  v e h i c l e s
A l l  but two o f  the  p i c t u r e  card s  used as  to-be-remembered  
i t e m s  and cu e s  were taken from the p i c t u r e  card s e t s  p u b l i sh e d  by th e
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F R U I T A N I M A L S TOYSV E HI CL E S
Figure  2 R e c a l l  ta sk  p i c t u r e  i t e m s  and c a t e g o r y  l a b e l s .
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I d e a l  S ch o o l  Supply Company, I l l i n o i s .  The p i c t u r e  i t e m s ,  "orange” 
and "motorcycle" were drawn by th e  a u th o r ,  i n  a format as  s i m i l a r  to  
t h a t  o f  th e  p u b l i sh e d  s e t  a s  p o s s i b l e .  The o b j e c t  c u e s  used were 
e i t h e r  i n d i v i d u a l l y  bought ( t h e  barn and f r u i t  b a s k e t )  or c o n s tr u c t e d  
by t h e  a u th o r  to  s u i t  th e  purposes  o f  the  p r e s e n t  s tu d y .
A l l  t im e i n t e r v a l s  were measured w ith  a Cronus e l e c t r o n i c  
s to p w a tc h .  Model 3 - S .
A s m a l l ,  q u i e t ,  w e l l  l i g h t e d  room w i th  t a b l e  and c h a i r s  was 
used as th e  ex p e r im e n ta l  room in  both s c h o o l s .
Procedure
Once a l l  s u b j e c t s  had been scr e en ed  and grouped,  each s u b j e c t  
Was run i n d i v i d u a l l y  under one o f  the  s i x  e x p e r im e n ta l  treatm ent  
c o n d i t i o n s  or  as  a c o n t r o l .  The s e t t i n g  was the same f o r  each  
s u b j e c t .  S u b j e c t s  were taken i n d i v i d u a l l y  from t h e i r  c la s sr o o m s  and 
s e a te d  a t  a sm al l  t a b l e  b e s i d e  th e  e x p e r im e n te r .  On the  t a b l e ,  the  
s u b j e c t s  cou ld  s e e  th e  y e l l o w  b r i s t l e  board d i r e c t l y  i n  f r o n t  o f  
them. For s u b j e c t s  r e c e i v i n g  o b j e c t  o r  p i c t u r e  c u e s ,  the  fou r  
c a t e g o r y  cu es  were arranged in  a s e m i c i r c l e  around the  top  o f  the  
y e l l o w  board ,  a c r o s s  from the s u b j e c t  ( s e e  F ig u r e s  3 & 4 ) .  The 
e x p e r im e n te r  h e ld  th e  deck o f  p i c t u r e  card s  i n  h er  hand, s e t t i n g  them 
down, one a t  a t im e ,  on th e  y e l l o w  s h e e t  o f  b r i s t l e  board .  Those  
r e c e i v i n g  e i t h e r  v e r b a l  cu e s  o r  no cu e s  a t  a l l ,  saw o n ly  th e  y e l l o w  
b r i s t l e  board and the 16 to-be-remembered p i c t u r e  i t e m s  on i t .
The procedure c o n s i s t e d  o f  an i n t r o d u c t i o n  and rev iew  o f  the  
names o f  th e  to-be-remembered i t e m s ,  f o l l o w e d  by f o u r  r e c a l l  t r i a l s ,  
®ach w ith  a p r e s e n t a t i o n  and a r e c a l l  t e s t .  A l l  s u b j e c t s  went through
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th e  same sequence  o f  a c t i v i t i e s ,  d i f f e r i n g  o n ly  i n  the  p r e s e n c e  or  
ab sence  o f  cu es  a t  p r e s e n t a t i o n  a n d /o r  r e c a l l ,  and the  type o f  cu es  
and c u in g  u sed .  The procedure and i n s t r u c t i o n s  i n  g e n e r a l  f o r  a l l  
groups were as  f o l l o w s ,  w i th  s p e c i f i c  d i f f e r e n c e s  between groups  as  
noted  :
I n t r o d u c t i o n . To a l l  s u b j e c t s :
We are  g o in g  to p la y  a memory game, you have  to  
remember th e  names o f  some p i c t u r e s  I am g o in g  to 
show yo u .  Look c a r e f u l l y  a t  each  p i c t u r e .  I am 
g o in g  to  take  th e  p i c t u r e s  away and I w i l l  ask  you 
t e l l  me t h e i r  names. Remember to  lo o k  c a r e f u l l y  a t  
each p i c t u r e  and remember i t s  name.
Naming. P r io r  to  the  f i r s t  t r i a l ,  each s u b j e c t  was requ ired  
to  name each  i t e m .  The i t e m s  were p re s e n te d  i n d i v i d u a l l y  and in  
random o r d e r .  The naming procedure  took  32 s e c . ,  w i t h  s u b j e c t s  
a l lo w ed  a p p ro x im a te ly  2 s e c .  p e r  i t e m .  A l l  s u b j e c t s  r e c e i v e d  the  
naming procedure under i d e n t i c a l  c o n d i t i o n s .
T r a i n i n g . Each o f  the  t h r e e  t r a i n i n g  t r i a l s  c o n s i s t e d  o f  a 90  
3 e c .  p r e s e n t a t i o n  f o l lo w e d  im m ed ia te ly  by a 90 s e c .  r e c a l l  t e s t .  The 
i t e m s  were d i s p l a y e d  s im u l t a n e o u s l y  i n  a 4 X 4 m atr ix  on th e  y e l l o w  
b r i s t l e  board .  They were arranged such t h a t  no two i t e m s  from the  
same c a t e g o r y  were i n  the same column or  row on any one t r i a l .  No 
two i t e m s  were a d j a c e n t  to  one a n o th e r  on any two c o n s e c u t i v e  
t r i a l s .  F i n a l l y ,  th e  same i tem  did not  occupy th e  same p o s i t i o n  
w i t h i n  the m atr ix  on any two t r i a l s .
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The p r e s e n t a t i o n  was e x p e r im e n te r -p a c ed , with  s u b j e c t s  be ing  
required  to  name the  i tem s a t  a r a t e  o f  5 s e c .  per  i tem .  The 
exp er im enter  pointed  to  the r e c a l l  i tem s  in  a l e f t  to  r i g h t ,  to p  to  
bottom f a s h i o n ,  w ith  a l l  s u b j e c t s  on a l l  t r i a l s .  For the  
exp er im en ta l  s u b j e c t s  ( D i r e c t i v e  Cuing <5 Free F e c a l l ) ,  r e c e i v i n g  
e i t h e r  o b j e c t  or  p i c t u r e  c u es ,  the  exp er im enter  f i r s t  po inted  to the  
i n d i v i d u a l  to-be-remembered item and, when the s u b j e c t  had named 
t h a t  i tem ,  the  exp er im enter  then po in ted  to  the a p p ro p r ia te  cue and 
cued the s u b j e c t .  The v er b a l  i n s t r u c t i o n s  during the p r e s e n t a t i o n  
Were as  f o l l o w s :
a)  Contro l  s u b j e c t s :
Look c a r e f u l l y  a t  each p i c t u r e .  Remember each  
p ic tu r e  and remember i t s  name. What i s  the  name o f  
t h i s  p i c tu r e ?  . . .  Yes , i t ' s  a h o r s e ,  and t h i s  one?
. . .  Yes , i t ' s  a c a r ,  and t h i s  one? . . .  Yes, i t ' s  a 
b a l l ,  and t h i s  one? . . . ,  . . .
b) A l l  exper im enta l  s u b j e c t s :
Look c a r e f u l l y  a t  each p i c t u r e .  Remember each  
p ic t u r e  and remember i t s  name. What i s  the  name o f  
t h i s  p ic tu r e ?  . . .  Yes, in  the barn ( p o i n t i n g  to  the  
barn) we f in d  a h o r s e ,  and t h i s  one? . . .  Yes , on 
the road ( p o i n t i n g  to the road) we f in d  a c a r ,  and 
t h i s  one? . . . ,  . . .
Thus f o r  the D i r e c t i v e  Cuing and Free R e c a l l  s u b j e c t s ,  the  
to-be-remembered i tem s were i n d i v i d u a l l y  a s s o c i a t e d  with  t h e i r  
r e s p e c t i v e  c a te g o r y  c u e s .  For s u b j e c t s  r e c e i v i n g  e i t h e r  o b j e c t  or
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p i c t u r e  c u e s ,  the  cu es  were a s s o c i a t e d  with  t h e i r  r e s p e c t i v e  r e c a l l  
i tem s by the  exper im enter  f i r s t  p o in t in g  to the r e c a l l  item and the  
s u b j e c t  naming i t ,  then the exp er im en ter  p o i n t i n g  to  the cue and 
r e l a t i n g  the cue to  the item to be remembered. Those s u b j e c t s  
r e c e i v i n g  v e rb a l  cu es  were cued in  the same manner, excep t  th a t  the  
exper im enter  had no cues  to  p o in t  t o .
Immediately  a f t e r  each p r e s e n t a t i o n ,  a r e c a l l  t e s t  was begun.  
Timing began with  the s u b j e c t ' s  f i r s t  r e c a l l  response  and cont inued  
f o r  90 s e c .  The 16 r e c a l l  i tem s  were c l e a r e d  from the t a b l e  f o r  a l l  
s u b j e c t s .  For the  D i r e c t i v e  Cuing s u b j e c t s ,  th e  c a t e g o r y  cues  were 
l e f t  in  p l a c e ,  w h i l e  a l l  cues  were put out o f  s i g h t  during the  
r e c a l l  t e s t  f o r  the Free R e c a l l  s u b j e c t s .  The s u b j e c t s  were 
i n s t r u c t e d  as f o l l o w s :
a)  Contro l  and Free R e c a l l  s u b j e c t s :
Now, ( s u b j e c t ' s  name), t r y  to  remember a l l  the  
p i c t u r e s  you saw. T e l l  me t h e i r  names, what did  
you s e e  in  the p i c t u r e s ?  . . .  ( a f t e r  any pause o f  10 
s e c .  or  more, the s u b j e c t  was prompted to  t r y  to  
r e c a l l  more i tem s)  . . .  You are  doing w e l l ,  can you 
remember any more p i c t u r e s ?  . . .
b) D i r e c t i v e  Cuing s u b j e c t s :
Now, ( s u b j e c t ' s  name), lo o k  a t  t h e s e  ( p o i n t i n g  to 
the o b j e c t  o r  p i c t u r e  c u e s ,  or  s t a t i n g ," T h i n k  o f  
the barn, the f r u i t  b a s k e t ,  the road and the toy  
box . . . "  as  v er b a l  c u e s ) .  Remember the p i c t u r e s  
t h a t  go t o g e t h e r .  In the barn we f in d ?  . . .  (10
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s e c . )  . . .  In the toy  box we f in d ?  . . .  (10  s e c . )
. . .  On the road we f ind?  . . .  (10 s e c . )  . . .  In the  
f r u i t  basket  we f in d ?  . . .  (10  s e c . )  . . .  Very good,  
can you remember any more p i c t u r e s ?
The order o f  cu ing was counterbalanced w i th in  s u b j e c t s  u s in g  a 
random coun terb a lan c in g  procedure,  such tha t  each cue preceded and 
fo l low ed  a d i f f e r e n t  cue on each o f  the  th ree  t r a i n i n g  t r i a l s .
T r a n s fe r . On the fou r th  t r i a l ,  the p r e s e n t a t i o n  and r e c a l l  
phases  were the same f o r  a l l  s u b j e c t s .  R e c a l l  i tem s were presented  
f o r  90 s e c . ,  w ith  s u b j e c t s  naming them at  a r a t e  o f  5 s e c .  per  
i tem ,  and then t e s t e d  f o r  r e c a l l .  No cues  o r  cu ing were p resen t  a t  
e i t h e r  p r e s e n t a t io n  or r e c a l l  f o r  any s u b j e c t .  In o th er  words, a l l  
s u b j e c t s  were t r e a te d  in  a manner i d e n t i c a l  to  th a t  o f  the Control  
group.
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RESULT:
The e f f e c t s  o f  t h e  m a j o r  f a c t o r s  ( R e c a l l  C o n d i t i o n ,  Cue Type 
and Menta l  Age L e v e l )  on r e c a l l  p e r f o r m a n c e  was a n a l y s e d  f o r  two 
d e p e n d e n t  v a r i a b l e s  ( C l u s t e r i n g  o f  r e c a l l e d  i t e m s  and Number o f  i t e m s  
r e c a l l e d ) .  Throe  c o m p a r i s o n s  were  made;  a )  i n i t i a l  e f f e c t s  
( p e r f o r m a n c e  on f i r s t  t r a i n i n g  t r i a l ) ;  b) t r a i n i n g  e f f e c t s  
( p e r f o r m a n c e  a c r o s s  t h r e e  t r a i n i n g  t r i a l s ) ,  and c )  t r a n s f e r  o f  
t r a i n i n g  ( p e r f o r m a n c e  on a t r a n s f e r  t r i a l  v e r s u s  t h e  t r a i n i n g  t r i a l s ) .  
F o r  e ac h  c o m p a r i s o n ,  t h e  d a t a  o f  t h e  e x p e r i o m o n t a l  s u b j e c t s  were 
a n a l y s e d  f i r s t  and th e n  a s econd  a n a l y s i s ,  w i t h  t h e  c o n t r o l  s u b j e c t s  
i n c l u d e d  was p e r f o r m e d .  T h i s  was n e c e s s i t a t e d  by t h e  s t a t i s t i c a l  
c o m p l i c a t i o n s  o f  t h e  empty  c e l l s  i n  a f a c t o r i a l  d e s i g n  w i th  a s i n g l e  
c o n t r o l  g r o u p  ( V i n e r ,  1971) .
For the experim enta l  groups,  the  a n a l y s i s  o f  the c l u s t e r i n g  
data was a 2 ( R e c a l l  Conditon) X 3 (Cue Type) X 2 (Mental Age 
Level)  X 2 (S ch o o ls )  orthogonal  a n a l y s i s  o f  v a r ia n ce  (M.E. Brown,
1977; N ie ,  H ul l ,  Jen k in s ,  S te inbrenner  & Bent, 1975) with repeated  
measures on a f i f t h  f a c t o r  ( T r i a l s )  f o r  the ( b) and ( c )  comparisons.  
Schools  was included as a f a c t o r ,  s i n c e  the s u b j e c t s  were obtained  
from two somewhat d i f f e r e n t  s c h o o l s  (Urban vs  R ura l ) .
35
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The a n a l y s i s  o f  the  number o f  i tem s  r e c a l l e d  by the  
exeper im enta l  groups was s i m i l a r  to tha t  f o r  the f i r s t  dependent  
v a r i a b l e  (2  X 3 X 2 X 2)  except  th a t  an a n a l y s i s  o f  covar ian ce  
(M.B. Brown, 1977; Nie e t  a l . ,  1975) was used with Basic  R eca l l  
A b i l i t y  Test  (BRAT) s c o r e s  as  a c o v a r i a t e ,  and repeated measures on 
a f i f t h  f a c t o r  ( T r i a l s )  f o r  the (b)  and ( c )  comparisons.  The BRAT 
s c o r e s  c o r r e la t e d  s i g n i f i c a n t l y  with  the number o f  i tem s  r e c a l l e d  on 
the f i r s t  t r a i n i n g  t r i a l ,  jr  = 0 .3 4 3 9 ,  J£ * .0 0 1 .  The BRAT s c o r e s  
were used as a c o v a r i a t e  in  the a n a l y s i s  o f  the  second dependent  
v a r i a b l e ,  number o f  i te m s  r e c a l l e d ,  i n  an attempt to  take in t o  
account d i f f e r e n c e s  in  performance r e la t e d  to  s c h o o l s  and b a s ic  r e c a l l  
a b i l i t y  ( s e e  S u b jec ts  s e c t i o n  a b ove) .  The BRAT s c o r e s  did not  
c o r r e l a t e  with the c l u s t e r i n g  measure on the f i r s t  t r a i n i n g  t r i a l ,  jr 
* 0 .0 5 3 3 3 ,  2  " «288, so no c o v a r i a t e  was used in  the a n a l y s i s  o f  
the c l u s t e r i n g  d a ta .
In comparing the performance o f  the experim enta l  group with  
th a t  o f  the  c o n t r o l  s u b j e c t s ,  the exper im enta l  group was p a r t i t i o n e d  
o r t h o g o n a l ly  a long  the R e c a l l  Condit ion  f a c t o r .  That i s ,  data  f o r  the  
Control  s u b j e c t s  were compared f i r s t  with  th o se  o f  the  D i r e c t i v e  
Cuing group and then with  the Free R e c a l l  group. Two s e p a r a te  4 
(Cuing Condit ion)  X 2 (Mental Age Level)  X 2 (S c h o o ls )  a n a ly s e s  o f  
v a r ia n c e  were used ,  with repeated  measures on a fou r th  f a c t o r  
( T r i a l s )  and BRAT s c o r e s  a s  c o v a r i a t e  with  the second dependent  
v a r i a b l e ,  as  d escr ib e d  above.  The four  l e v e l s  o f  the Cuing Condition  
f a c t o r  were the th ree  typ es  o f  cues  used (O b jec t ,  P i c t u r e ,  Verbal)  
and no cues  ( C o n t r o l ) .  The d e c i s i o n  to use two s e p a r a te  a n a ly s e s  to
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method  a l l o w e d  t h e  C o n t r o l  g r o u p  t o  f i t  c o n v e n i e n t l y  i n t o  t h e  d e s i g n  
and Ü c o m p l e t e  a n a l y s i s  o f  t r e a t m e n t  e f f e c t s ,  w i t h o u t  c o l l a p s i n g  
a c r o s s  any  o f  t h e  f a c t o r s .
C l u s t e r i n g  M easure
The m a j o r  p u r p o s e  o f  t h e  p r e s e n t  s t u d y  was  t o  i n v e s t i g a t e  
f a c t o r s  t h a t  d e t e r m i n e  t h e  e x t e n t  t o  which  m e n t a l l y  r e t a r d e d  s u b j e c t s  
u t i l i z e  t h e  c a t e g o r i z a t i o n  s t r a t e g y  i n  r e c a l l i n g  c o t e g o r i z a b l e  
m a t e r i a l .  S t r a t e g y  u s e ,  am ount  o f  c l u s t e r i n g ,  was m e asu re d  t h r o u g h  
t h e  c o m p u t a t i o n  o f  a n  A d j u s t e d  R a t i o  o f  C l u s t e r i n g  (ARC) s c o r e  
( R o e n k e r ,  Thompson fi Erown, 1 9 7 1 ) .  The ARC h a s  b e e n  u sed  by a 
number  o f  e x p e r i m e n t e r s  ( e . g . ,  P i ]  s k y ,  1976; B u r g e r ,  Blackman <S 
T an ,  1980; G l i d d o n ,  1976; G l i d d o n  o t  a l . ,  1979; G r e e n ,  1974; 
l l e r r i o t ,  1972a ;  La t h e y ,  1979; McConkey & G r e e n ,  1973; McConkey 8  
H a r r i o t ,  1974) r e s e a r c h i n g  t h e  v a r i a b l e s  i n f l u e n c i n g  t h e  u se  o f  t h e  
c a t e g o r i z a t i o n  s t r a t e g y  by r e t a r d e d  p e r s o n s .  V a r i o u s  o t h e r  m e th o d s  o f  
d e t e c t i n g  and a n a l y s i n g  t h e  p r e s e n c e  o f  c l u s t e r i n g  i n  t h e  f r e e  r e c a l l  
o f  c a t e g o r i z a b l c  i t e m s  h a v e  b e e n  d e s c r i b e d  i n  Appendix  C.
The ARC c o m p a r e s  t h e  o b s e r v e d  and e x p e c t e d  number o f  c a t e g o r y  
r e p e t i t i o n s ,  t a k i n g  i n t o  a c c o u n t  t h e  num ber  o f  i t e m s  and c a t e g o r i e s  
r e c a l l e d ,  and t h e  maximum number o f  c a t e g o r y  r e p e t i t i o n s ;
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LnujZ
1) e (R) -  -------------   1
N
2) maxR » N -  k
3)  ARC
R -  E(R) 
maxR -  E(R)
E(R) ■ expected number o f  c a te g o ry  r e p e t i t i o n s
■ number o f  i tem s  r e c a l l e d  in  ca te g o r y  "i"
N ■ t o t a l  number o f  i tem s  r e c a l l e d
K ■ number o f  c a t e g o r i e s  r e c a l l e d
maxR » maximum p o s s i b l e  number o f  ca teg o r y  r e p e t i t i o n s
R ■ t o t a l  number o f  observed c a teg o r y  r e p e t i t i o n s
The ARC s c o r e s  can be expressed  as a p ercen ta g e ,  with 100% 
r e p r e s e n t in g  p e r f e c t  c l u s t e r i n g  and zero s ta n d in g  f o r  c l u s t e r i n g  a t  
the  chance l e v e l .  N eg a t iv e  ARC s c o r e s  s p e c i f y  c l u s t e r i n g  a t  a l e v e l  
below t h a t  expected  by chance.
C lu s t e r in g  o f  R e c a l l e d  Items
I n i t i a l  e f f e c t s . The c l u s t e r i n g  o f  i tem s  r e c a l l e d  on the f i r s t  
t r a i n i n g  t r i a l  i s  presented  g r a p h i c a l l y  as  a fu n c t io n  o f  R e c a l l  
Condit ion  and Cue Type i n  Figure 5 .  The a n a l y s i s  o f  v a r ia n c e  o f  the  
ARC s c o r e s  o f  the  exper im enta l  s u b j e c t s  on the f i r s t  t r i a l  produced
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Figure 5 Mean ARC s c o r e s  on the f i r s t  t r a i n i n g  t r i a l  fo r  
a l l  s u b j e c t s  as a fu n c t io n  o f  R eca l l  Condition and Cue Type.
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a s i n g l e  main e f f e c t  ( R e c a l l  C ondit ion ,  2  ( 1 , 7 2 )  * 8 0 . 8 1 ,  jg, <
.001 ,  s e e  Table 6 ) .  As can be seen  in  Figure 5, s u b j e c t s  r e c e i v i n g  
d i r e c t i v e  cu ing  had s i g n i f i c a n t l y  g r e a t e r  ARC s c o r e s  than the Free  
R e c a l l  group. The same f ig u r e  r e v e a l s  the  s i m i l a r i t y  i n  s c o r e s  a c r o s s  
ty p es  o f  c u e s .  The mean f o r  the D i r e c t i v e  Cuing group was 99*25%, 
very  near  the maximum s c o r e  o f  100%, compared to 30.16% f o r  the  
Free R e c a l l  s u b j e c t s .
The Control  group had a mean c l u s t e r i n g  s c o r e  o f  15.65%.
When th o se  data  were ana lysed  a long  with  the r e s u l t s  o f  the  
exp er im en ta l  groups ( s e e  Tables  7 A S ) ,  the  mean ARC s c o r e  f o r  the  
Contro ls  was s i g n i f i c a n t l y  s m a l l e r  than th a t  o f  the  D i r e c t i v e  Cuing 
group, jb (48)  * 1 0 .5 5 ,  £  < .0 1 ,  u s in g  the Dunnett t e s t  (Winer,
1971) f o r  comparing a l l  means with  a c o n t r o l  group. But, as  can be 
seen  i n  Table 8 ,  t h e r e  were no s i g n i f i c a n t  d i f f e r e n c e s  among the  
Free R e c a l l  sub-groups (O b jec t ,  P i c t u r e ,  Verbal)  and the Controls  
with r e s p e c t  to  the ARC s c o r e s  on the f i r s t  t r a i n i n g  t r i a l .
Regarding the h y p o th e s i s  o f  the  p re se n t  s tu d y ,  c l u s t e r i n g  o f  
i tem s  i n  r e c a l l  a f t e r  the i n i t i a l  t r i a l  was shown to  be a f f e c t e d  by 
o n ly  one f a c t o r .  R e c a l l  C o n d it ion .  S p e c i f i c a l l y ,  s u b j e c t s  g iv en  
r e c a l l  cues  during s to r a g e  (Free  R e c a l l )  did not  use the  
c a t e g o r i z a t i o n  s t r a t e g y  a t  r e c a l l  more than s u b j e c t s  who re c e iv e d  no 
r e c a l l  cues  ( C o n t r o l s ) .  F i n a l l y ,  s u b j e c t s  who had r e c a l l  cues  
a v a i l a b l e  during both r e t r i e v a l  and s t o r a g e ,  and were in s t r u c t e d  to  
^ae them in  r e c a l l i n g  i tem s  in  c a t e g o r i e s  ( D i r e c t i v e  Cuing) showed 
near p e r f e c t  c l u s t e r i n g ,  s i g n i f i c a n t l y  above the o th e r  two groups.
*^6 ty p es  o f  cues  used and the s u b j e c t s '  mental age l e v e l s  did not
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TABLE 6
A n a ly s i s  o f  Variance o f  ARC Scores  f o r  the  
Experimental  Groups on T r ia l  One
Source d f  MS F
R e c a l l  Condit ion  (R) 1 11 .46 80.81 *
Cue Type ( c ) 2 0 . 0 0 0 . 0 0
Mental Age Level  (M) 1 0 .0 2 0 .1 4
School  (S) 1 0 .0 0 0 .0 2
R X C 2 0 .0 0 0 .0 3
R X M 1 0.01 0 .0 3
R X S 1 0 . 0 0 0.01
C X M 2 0 . 0 8 0 .5 6
C X S 2 0.01 0 .0 4
M X S 1 0 .2 9 2 .0 7
R X C 'X M 2 0 . 1 0 0.71
R X C X S 2 0.01 0 .0 9
R X M X S 1 0 .3 8 2 .6 8
C X M X S 2 0.01 0 . 0 8
R X C X H X S 2 0 .0 2 0 .1 4
Error 72 0 .1 4
«
< .001
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TABLE 7
A n a ly s i s  o f  Variance o f  ARC Sco res  f o r  the D i r e c t i v e  
Cuing and Control  Groups on T r ia l  One
Source d f  MS F
Cue Condit ion  (C) 3 2 .8 0 4 1 .5 8  *
Mental Age Level (M) 1 0 . 2 0 0 .2 4
Schoo l  (S) 1 0 .0 3 0 .3 9
C X M 3 0.01 0 .0 7
C X S 3 0 .0 5 0 .7 5
M X S 1 0 .0 3 0 .3 7
C X M X S 3 0.01 0 .1 5
Error 48 0 .0 7
2  < .001
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TABLE 8
A n a ly s i s  o f  Variance o f  ARC Scores  f o r  the Free  
R e c a l l  and Control  Groups on T r ia l  One
Source d f MS F
Cue Condit ion  (C) 3 0 .0 9 0.31
Mental Age Level (M) 1 0 .0 5 0 .1 6
Schoo l  (S) 1 0 .0 4 0 .1 4
C X M 3 0 .1 2 0 .4 3
C X S 3 0 .0 6 0 . 2 0
M X S 1 0 .3 6 1 .2 8
C X M X S 3 0 .1 4 0.51
Error .48 0 . 2 8
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have a s i g n i f i c a n t  e f f e c t  upon the tendency to  r e c a l l  i tem s by 
c a te g o r y .
Tra in ing  e f f e c t s . Over the th ree  t r a i n i n g  t r i a l s ,  the r e l a t i v e  
p o s i t i o n s  o f  the groups ( D i r e c t i v e  Cuing, Free R e c a l l ,  Control)  did 
not change,  as can be seen  in  Figure 6 .  With r e s p e c t  to the 
exper im enta l  groups.  R e c a l l  Condit ion  remained the s o l e  s i g n i f i c a n t  
f a c t o r ,  2  ( 1 ,7 2 )  * 1 6 5 .6 8 ,  _£ < .001 ,  ( s e e  Table 9, i n  Appendix 
B ) . No increment in  c l u s t e r i n g  occured over the t h r e e  t r a i n i n g  
t r i a l s ,  nor was th ere  any e f f e c t  due to  Cue Type or  Mental Age 
Leve l .
With r e s p e c t  to  the Control  group, the  s i t u a t i o n  remained the  
same a s  during the i n i t i a l  t r i a l .  The Free R e c a l l  s u b j e c t s '  ARC 
s c o r e s  did not d i f f e r  from th ose  o f  the  C o n tr o l s ,  as  can be seen  in  
Table 10 i n  Appendix B. The comparison o f  the  ARC s c o r e s  o f  the  
D i r e c t i v e  Cuing group and th ose  o f  the  C o n tr o ls ,  over  the th ree  
t r a i n i n g  t r i a l s ,  r ev e a le d  the D i r e c t i v e  Cuing s c o r e s  to  s t i l l  be 
l a r g e r ,  2 ' ( 5 , 4 8 )  » 7 2 . 8 3 ,  2  < .001 ( s e e  Table 11 i n  Appendix B ) .
Two h i g h e r -o r d e r  i n t e r a c t i o n s  became s i g n i f i c a n t  with  the comparison  
oF the D i r e c t i v e  Cuing group and the C o n tro ls .  The School  X Mental  
Age Leve l  X T r i a l s  and the School X Cuing C ondit ion  X Mental Age 
Level  X T r i a l s  i n t e r a c t i o n s  reached s i g n i f i c a n c e ,  2  ( 2 , 9 6 )  * 4 . 7 5 ,
£  * .011 and 2  ( 6 ,9 6 )  * 3 . 5 9 ,  2  “ .003 r e s p e c t i v e l y .  The 
f l u c t u a t i o n s  in  the ARC s c o r e s  f o r  the Contro ls  from d i f f e r e n t  
s c h o o l s  and mental  age l e v e l s  appeared to  be the cause o f  the  
i n t e r a c t i o n s .  This  was due probably to  some s u b t l e  d i f f e r e n c e  between  
"the two s c h o o l s  sampled.
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Figu re  6 .  Mean ARC s c o r e s  on the t h r e e  t r a i n i n g  t r i a l s  f o r  
a l l  s u b j e c t s  a s  a f u n c t i o n  o f  R e c a l l  C o n d i t io n .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
4 6
Thus  f u r ,  t h r  r é s u l t a  n u g n e s t  t h / i t  s u b j e c t s  r e q u i r e d  t o  r c c n l ]  
c a t e g o r i z a b l e  m a t e r i a l  w i t h o u t  r e c e i v i n g  e i t h e r  c a t e g o r y  c u e s  o r  
s p e c i a l  i n s t r u c t i o n s  ( C o n t r o l s )  and t h o s e  ex p o sed  to  r e t r i e v a l  c u e s  a t  
s t o r a g e  o n l y  ( F r e e  R e c a l l )  d i d  n o t  d i f f e r  i n  t h e i r  t e n d e n c i e s  t o  
c l u s t e r .  B o th  g r o u p s  s c o r e d  l o w e r  t h a n  t h e  D i r e c t i v e  c u i n g  s u b j e c t s ,  
who wore  g i v e n  r e c a l l  c u e s  a t  s t o r a g e  and r e t r i e v a l ,  a s  w e l l  a s  
r e c e i v i n g  i n s t r u c t i o n s  t o  r e c a l l  by  c a t e g o r y .  I!o im provem en t  i n  ARC 
s c o r e s  was o b s e r v e d  o v e r  t h e  t h r e e  t r a i n i n g  t r i a l s  a n d ,  n e i t h e r  t h e  
s u b j e c t s '  m e n t a l  a g e  l e v e l s  n o r  t h e  t y p e s  o f  c u e s  u s e d  a f f e c t e d  t h e  
p r o b a b i l i t y  t h a t  a g r o u p  o f  s u b j e c t s  would u se  o r  l e a r n  t o  u s e  t h e  
c a t e g o r i z a t i o n  s t r a t e g y  o f  r e m e m b e r in g .
T r a n s f e r  o f  t r a i n i n g . The ARC s c o r e s  e v i d e n c e d  s i g n i f i c a n t  
c h a n g e s  g o i n g  from t h e  t r a i n i n g  t r i a l s  t o  t h e  t r a n s f e r  t r i a l ,  a s  c a n  
he .«seen i n  Figurcuî 7 /<rid f i ,  h o o k in g  f i r s t  a t  t h e  r e s u l t s  o f  t h e  
e x p e r i m e n t a l  g r o u p s  on t h e  t r a n s f e r  t r i a l ,  R e c a l l  C o n d i t i o n ,  Cue 
Type and Menta l  Ago L e v e l  were  a l l  s i g n i f i c a n t ,  _F ( 1 , 7 2 )  = 5"1%6,
2  = . 0 1 9 ;  F ( 2 , 7 2 )  = 5 . 2 1 5 ,  £  = . 0 4 6 ;  F ( l , 7 2 )  » 5 .1 G 6 ,  =
. 0 2 6 ,  r e s p e c t i v e l y  ( s e e  T a b l e  1 2 ) .  The D i r e c t i v e  Cuing  g r o u p  
c l u s t e r e d  s i g n i f i c a n t l y  more t h a n  t h e  F r e e  R e c a l l  s u b j e c t s  on t h e  
t r a n s f e r  t r i a l ,  5 9 . 1 1 #  v e r s u s  5 8 . 2 8 # ,  r e s p e c t i v e l y .  As F i g u r e  9 
r e v e a l s ,  t h e  d i f f e r e n c e s  b e t w e e n  t h e  e f f e c t s  o f  t h e  t h r e e  t y p e s  o f  
c u e s  were  more p ro n o u n c e d  on t h e  f o u r t h  t r i a l ,  t h a n  on t h e  f i r s t  
t r a i n i n g  t r i a l .  The s i g n i f i c a n t  m a in  e f f e c t  o f  Cue Type i n d i c a t e s  
t h a t  t h o s e  d i f f e r e n c e s  a r e  r e a l .  Upon c l o s e r  i n s p e c t i o n ,  i t  was 
o b s e r v e d  t h a t  t h e  d i f f e r e n c e s  among t h e  means  f o r  O b j e c t ,  P i c t u r e  and 
V e r b a l  c u e s  ( 5 8 . 6 # ,  5 4 . 0 6 # ,  5 5 *45#)  d id  n o t  r e a c h  s t a t i s t i c a l
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Figure 7 .  Mean ARC s c o r e s  on the t r a n s f e r  t r i a l  fo r  a l l  
s u b j e c t s  as  a f u n c t io n  o f  R e c a l l  Condit ion  and Cue Type.
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TABLE 12
A n a ly s i s  o f  
Experimental
Variance
Groups
o f  ARC Scores  
on the Transfer
f o r  the  
T r ia l
Source d f MS L
R e c a l l  Condit ion  (R) 1 1 .04 5.81 *
Cue Type (C) 2 0 .5 8 3.21 *
Mental Age Level  (M) 1 0 .9 3 5 .1 9 *
School  (S) 1 0 .0 6 0 .3 2
R X C 2 0 .1 4 0 . 8 0
R X M 1 0 .0 7 0 . 3 8
R X S 1 0.01 0 .0 3
C X M 2 0 .1 6 0.91 .
C X S 2 0 .0 6 0.31
M X S 1 0 .5 2 1.76
R X c 'x M 2 0 .0 2 0.11
R X C X S 2 0 .0 2 0 . 1 0
R X M X S 1 0 .3 7 2 .0 8
C X M X S 2 0 . 0 8 0 .4 4
R X C X M X S 2 0 .3 2 1 .76
Error 72 0 .1 8
2  < -05
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Figure 9» Mean ARC s c o r e s  on a l l  four t r i a l s  f o r  the  
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s i g n i f i c a n c e  i n  a m u l t i p l e  p a i r - w i s e  c o m p a r i s o n  u s i n g  t h e  Tukey hsd 
t e s t  ( W i n e r ,  1 9 7 1 ) ,  2  ^ . 0 5 .  T h e r e  was a l i m i t e d  t e n d e n c y  f o r  t h e  
t y p e  o f  c u e s  u sed  to  h a v e  an  e f f e c t  upon c l u s t e r i n g  on t h e  t r a n s f e r  
t r i a l  .
The t h i r d  m ain  e f f e c t ,  M en ta l  Age L e v e l ,  p r o d u c e d  somewhat o f  
a s u r p r i s i n g  r e s u l t  ( s e e  F i g u r e  1 0 ) .  The h y p o t h e s i s  o f  t h e  p r e s e n t  
s t u d y  had p r e d i c t e d  d i f f e r e n c e s  i n  c l u s t e r i n g  p e r f o r m a n c e  due  to  
m e n t a l  a g e ,  b u t  n o t  i n  t h e  d i r e c t i o n  t h a t  was o b t a i n e d .  On t h e  
t r a n s f e r  t r i a l ,  t h e  Low M en ta l  Age s u b j e c t s  c l u s t e r e d  to  a 
s i g n i f i c a n t l y  g r e a t e r  e x t e n t  t h a n  t h e  High g r o u p  ( 5 8 . 5 5 $  vs  
3 8 . 8 6 $ ) .  S i n c e  a n  i n t e r a c t i o n  b e tw e e n  R e c a l l  C o n d i t i o n  and M en ta l  
Age L eve l  had b e en  p r e d i c t e d ,  t h e  Tukey hsd  t e s t  was u s e d .  I t  was 
found  t h a t  t h e  Low M en ta l  A g e - D i r e c t i v e  Cuing  s u b j e c t s  had a mean 
ARC s c o r e  t h a t  woo s i g n i f i c a n t l y  l a r g e r  t h a n  t h o s e  o f  t h e  o t h e r  t h r e e  
g r o u p s  ( H ig h  Menta l  A g e - D i r e c t i v e ,  H igh -  and Low-Free  R e c a l l ) ,  2  <
. 0 5 .
The d a t a  f o r  t h e  t h r e e  t r a i n i n g  and one  t r a n s f e r  t r i a l s  f o r  
t h e  e x p e r i m e n t a l  s u b j e c t s  w e re  examined  w i t h  a 2 ( R e c a l l  C o n d i t i o n )
X 3 (Cue Type) X 2 ( M e n ta l  Age L e v e l )  X 2 ( S c h o o l s )  X 4 ( T r i a l s )  
a n a l y s i s  o f  v a r i a n c e  (M.B. Brown, 1 9 7 7 ) ,  w i t h  r e p e a t e d  m e a s u r e s  on 
t h e  T r i a l s  f a c t o r ,  i n  o r d e r  t o  com pare  p e r f o r m a n c e  on t r a n s f e r  w i t h  
t h e  t r a i n i n g  r e s u l t s  ( s e e  T a b l e  13» i n  A ppendix  B ) . The R e c a l l  
C o n d i t i o n  and t h e  T r i a l s  f a c t o r s  were  s i g n i f i c a n t ,  _F ( 1 , 7 2 )  =
1 1 7 . 0 9 , 2  < . 0 0 1 ;  F ( 3 , 2 1 6 )  = 8 . 0 3 ,  2  < . 0 0 1 ,  r e s p e c t i v e l y .  
S i g n i f i c a n t  i n t e r a c t i o n s  o f  t h e  T r i a l s  f a c t o r  w i t h  t h e  R e c a l l  
C o n d i t i o n  (F^ ( 3 , 2 1 6 )  = 1 0 . 9 1 ,  2  ^ . 0 0 1 )  and M e n ta l  Age Le œ l
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( 2  ( 5 ,2 1 6 )  = 2 . 7 0 ,  2  " . 0 4 7 )  f a c t o r s  were a l s o  o b ta in e d .  The 
exam inat ion  o f  the  i n t e r a c t i o n s  rev ea led  th a t  the d i f f e r e n c e s  among 
the exper im enta l  groups were in  go ing  from the t r a i n i n g  s i t u a t i o n  to  
the t r a n s f e r  c o n d i t i o n .
The r e s u l t s  o f  the  Tukey hsd t e s t s  (Winer, 1971) on the  
R e c a l l  Condit ion  X T r i a l s  i n t e r a c t i o n  showed the t r a n s f e r  t r i a l  ARC 
s c o r e s  o f  the  D i r e c t i v e  Cuing group were s i g n i f i c a n t l y  lower than on 
any o f  th e  th ree  t r a i n i n g  t r i a l s ,  < . 0 1 ,  w h i l e  th e  c l u s t e r i n g  
s c o r e s  o f  th e  Free R e c a l l  s u b j e c t s  d id  not change s i g n i f i c a n t l y  from 
the i n i t i a l  t r a i n i n g  t r i a l  through to  the t r a n s f e r  t r i a l .
With r e s p e c t  to  the  Mental Age Level  X T r i a l s  i n t e r a c t i o n ,  
the ARC s c o r e s  o f  the  h ig h e r  mental age s u b j e c t s  dropped 
s i g n i f i c a n t l y  i n  t r a n s f e r ,  compared to each o f  the  t r a i n i n g  t r i a l s  
(Tukey hsd ,  < . 0 1 ) .  The c l u s t e r i n g  performance o f  the  Low Mental 
Age group did not  d i f f e r  over  the four  t r i a l s .
In comparing the performance o f  the  Contro ls  and the  
exper im enta l  s u b j e c t s  ( s e e  Tables  14 & 15 in  Appendix B) with  the  
Dunnett t e s t  (Winer, 1971) ,  i t  was found th a t  the D i r e c t i v e  Cuing 
g rou p 's  mean ARC s c o r e  was s i g n i f i c a n t l y  g r e a t e r  than th a t  o f  the  
C o n tr o ls ,  _t (48)  ■ 2 . 0 6 ,  2  < . 0 5 .  The Dunnett m u l t i p l e  comparison  
o f  the d i f f e r e n t  cue groups f o r  the D i r e c t i v e  Cuing c o n d i t i o n  showed 
the Object  Cue group to  have a mean ARC s c o r e  (76.55%)  
s i g n i f i c a n t l y  g r e a t e r  than th a t  o f  the  C ontro ls  ( 5 6 . 0 2 ^ ) ,  _t (48)  ■ 
2 . 9 5 , 2   ^ . 0 1 .  The P ic t u r e  and Verbal Cue groups did not d i f f e r  
from the Control  s u b j e c t s ,  w i th  r e s p e c t  to ARC s c o r e s  on the  
t r a n s f e r  t r i a l .
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The coinperioon o f  1ho C ontro ls  and the tJirce cue types  in the Free 
R e c a l l  Kroup revea led  no s i g n i f i c a n t  d i f f e r e n c e s  on the t r a n s f e r  
t r i a l  .
Summary o f  c l u s t e r i n g  r e s u l t s . In c o n c l u s i o n ,  the  a n a ly s e s  o f  
the i n i t i a l  e f f e c t s  and subsequent  t r a i n i n g  e f f e c t s  over  the f i r s t  
th ree  t r i a l s  demonstrated th a t  m e n ta l ly  retarded i n d i v i d u a l s  r eq u ir e  
a s s i s t a n c e  in  i n i t i a t i n g  and app ly ing  the c a t e g o r i z a t i o n  s t r a t e g y  i n  
r e c a l l i n g  c a t e g o r i z a b l e  p i c t u r e  i tem s  from a randomized p r e s e n t a t i o n .  
With no a s s i s t a n c e ,  they  demonstrated c l u s t e r i n g  a t  an average l e v e l  
o f  18.99%' Exposing the s u b j e c t s  to  r e t r i e v a l  cu es  during s to r a g e  
and g i v i n g  them standard non-cued f r e e  r e c a l l  i n s t r u c t i o n s  r e s u l t e d  
in  a somewhat l a r g e r ,  though not s t a t i s t i c a l l y  s i g n i f i c a n t l y  s o ,  
average  c l u s t e r i n g  s co re  o f  35«79%. Those s u b j e c t s  r e c e i v i n g  the  
a s s i  n tance o f  r e t r i e v a l  cu es  a t  both s t o r a g e  and r e c a l l ,  as  w e l l  as  
i n s t r u c t i o n s  to r e c a l l  by c a te g o r y  during th- ■ î .- tr ieval s t a g e ,  
produced an average  c l u s t e r i n g  s c o r e  o f  90.47% over  the three  
t r a i n i n g  t r i a l s ,  s i g n i f i c a n t l y  h ig h e r  than th a t  o f  the o th er  s u b j e c t  
groups.  I t  was a l s o  noted th a t  the ty p o s  o f  c u e s  used and the mental  
ages  o f  the s u b j e c t s  did not have any s i g n i f i c a n t  e f f e c t  upon t h e i r  
tendency to  use the  c a t e g o r i z a t i o n  s t r a t e g y ,  nor did the  amount o f  
c l u s t e r i n g  change s i g n i f i c a n t l y  o v er  the th r e e  t r a i n i n g  t r i a l s .
The s i t u a t i o n  become more complex on the t r a n s f e r  t r i a l  with  
s i g n i f i c a n t  drops in  ARC s c o r e s  and the emergence o f  Mental Ago 
Level and Cue Type as s i g n i f i c a n t  f a c t o r s .  O v e r a l l ,  the  D i r e c t i v e  
Cuing s u b j e c t s  c l u s t e r e d  l o s s  on the  t r a n s f e r  t r i a l  than during  
t r a i n i n g ,  but s t i l l  s i g n i f i c a n t l y  more than e i t h e r  the Free R e c a l l  or
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C ontrol  groups.  Taken i n d i v i d u a l l y ,  th e  D i r e c t i v e - O b j e c t  Cues group 
was the o n ly  D i r e c t i v e  Cuing sub-group to  have c l u s t e r i n g  s c o r e s  
s i g n i f i c a n t l y  g r e a t e r  than th o se  o f  the  C ontro ls  on the  t r a n s f e r  
t r i a l .  In g e n e r a l ,  t h e r e  was a tendency  f o r  the Verbal Cue s u b j e t s  
to c l u s t e r  l e s s  than the o t h e r  two cue groups.  S u r p r i s i n g l y ,  the  Low 
Mental Age s u b j e c t s  c l u s t e r e d  s i g n i f i c a n t l y  more than the  High Mental 
Age group,  due m ain ly  t o  the  h igh  s c o r e s  o f  the  D ire c t iv e -L o w  Mental  
Age s u b j e c t s  on t r a n s f e r .
Number o f  Items R e c a l l e d
The r e l a t i o n s h i p  between t h i s  second dependent v a r i a b l e  and 
the  amount o f  c l u s t e r i n g  o f  r e c a l l e d  i tem s  was s u b s t a n t i a t e d  by an 
o v e r a l l  p o s i t i v e  Pearson product-moment c o r r e l a t i o n  (N ie  e t  a l . ,  
1 9 7 5 ) ,  jr ■ . 5 0 7 0 , 2 , “ .0 0 1 ,  f o r  the t r a i n i n g  t r i a l s .  A matrix  o f  
the c o r r e l a t i o n  c o e f f i c i e n t s  o f  the  two p r i n c i p l e  dependent v a r i a b l e s  
( c l u s t e r i n g  and amount r e c a l l e d ) ,  a s  w e l l  a s  t h r e e  supplementary  
dependent  v a r i a b l e s  (number o f  c a t e g o r i e s  and redundant i tem s  
r e c a l l e d ,  i n t r u s i o n s ) ,  f o r  each t r i a l  are  presen ted  in  Table 16 in  
Appendix B. F igure  11 i s  a g rap h ic  d e s c r i p t i o n  o f  the  r e l a t i o n s h i p  
o f  the  ARC s c o r e s  and the number o f  i t e m s  r e c a l l e d  on each t r i a l  f o r  
the t h r e e  R e c a l l  groups .  The r e l a t i o n s h i p  i s  n o t  e n t i r e l y  a d i r e c t  
one,  as  can be seen  by th e  n o n - s i g n i f i c a n t  c o r r e l a t i o n  between the  
ARC s c o r e s  and the number o f  i t e m s  r e c a l l e d  on the  t r a n s f e r  t r i a l  
( s e e  Table  16 in  Appendix B ) .
I n i t i a l  e f f e c t s . The r e c a l l  performance on the f i r s t  t r a i n i n g  
t r i a l  appears  in  Figure 12, w ith  the mean number o f  i t e m s  r e c a l l e d  
charted  as a fu n c t io n  o f  R e c a l l  C ondit ion  and Cue Type. A summary o f
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the a n a l y s i s  o f  co v a r ia n c e  (Nie  e t  a l . ,  1975) f o r  the exper im enta l  
groups i s  co n ta in ed  in  Table 17. Both R e c a l l  C ondit ion  and Mental  
Age were observed to be s i g n i f i c a n t  f a c t o r s ,  2  ( 1 , 7 1 )  ® 7 . 1 5 ,  2  ^
•001 and 2  ( 1 ,7 1 )  = 1 4 .0 9 ,  2  < .0 0 1 ,  r e s p e c t i v e l y .  S u b je c t s  
r e c e i v i n g  d i r e c t i v e  cui-ng i n s t r u c t i o n s  r e c a l l e d  more i tem s  than th ose  
under the f r e e  r e c a l l  c o n d i t i o n ,  as  d id  the h ig h e r  mental age group 
compared to the lower mental age s u b j e c t s .  N e i t h e r  o f  the  remaining  
f a c t o r s  (Cue Type and S c h o o l s )  reached s i g n i f i c a n c e .  Nor was the  
p r e d ic t e d  R e c a l l  C ondit ion  X Mental Age Level  i n t e r a c t i o n  
s i g n i f i c a n t .
When the Control  group data were compared with  the r e s u l t s  o f  
the  exper im enta l  groups,  ( s e e  Tables  18 & 19 in  Appendix B) the  
outcome was s i m i l a r  to th a t  o f  the ARC s c o r e  com parisons .  The 
Dunnett t e s t  (Winer, 1971) i n d i c a t e d  th a t  the C on tro ls  r e c a l l e d  
s i g n i f i c a n t l y  fewer i te m s  than any o f  the  D i r e c t i v e  Cuing groups  
(O b jec t ,  P i c t u r e ,  Verbal groups:  _ts (4 7 )  “ 4 . 3 9 ,  4 . 1 6 ,  2 . 6 7 ,  2^ <
•01,  . 0 1 ,  .05  r e s p e c t i v e l y ) .  When the  Dunnett t e s t  was used to  
compare each o f  the  Free R e c a l l  groups with  the C o n tr o l s ,  i t  was 
found t h a t  th ere  were no s i g n i f i c a n t  d i f f e r e n c e s .
With r e s p e c t  to  the g e n e r a l  h y p o t h e s i s  o f  the p r e s e n t  s tu d y ,  
the  a n a l y s i s  o f  the  f i r s t  t r a i n i n g  t r i a l  data  s u g g e s t s  th a t  the  
ex p er im en ta l  m a n ip u la t io n s  were o n ly  p a r t i a l l y  e f f e c t i v e .  Exposing  
the s u b j e c t s  to  r e t r i e v a l  c u e s ,  in  s t o r a g e  and r e c a l l ,  and 
i n s t r u c t i n g  them to use th o se  cues  in  r e c a l l i n g  the to-be-remembered  
i t e m s ,  ( D i r e c t i v e  Cuing) had a p o s i t i v e  e f f e c t  on r e c a l l  performance,  
i n c r e a s i n g  the number o f  i t e m s  r e c a l l e d  compared to  both s u b j e c t s
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TABLE 17
A n a ly s i s  o f  Covariance o f  Item R e c a l l  Scores  f o r  the  
Experimental  Groups on T r ia l  One
Source d f MS
R e c a l l  C ondit ion  (R) 1 9 0 .3 8 17 .47 *
Cue Type (C) 2 6 .96 1 .34
Mental Age Level  (M) 1 7 2 .9 0 14 .09 *
School  (S) 1 12 .50 2 .4 2
R X C 2 11.91 2 .3 0
R X M 1 1.33 0 .2 6
R X S 1 0 . 9 0 0 . 1 7
C X M 2 1.02 0 . 2 0
C X S 2 0 .0 5 0.01
M X S 1 2 .2 5 0 .4 4
R X C X M 2 3 .0 9 0 . 6 0
R X C X S 2 6 .3 3 1.22
R X M X S 1 2 .0 4 0 . 4 0
C X M X S 2 1 .9 0 0 .3 7
R X C X M X S 2 1 .76 0 .3 4
Covariate-BRAT 1 9 2 .3 7 17 .85 *
Error 71 5 .1 7
2  < .001
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r e c e i v i n g  r e c a l l  cuoa a t  o to ra g e  only  (Free F o c a l l )  and those  
r e c e i v i n g  no cues  or  a i d s  a t  a l l  ( C o n t r o l s ) .  The type o f  cu es  used 
( O b je c t ,  P i c t u r e ,  Verbal)  made no d i f f e r e n c e .  And f i n a l l y ,  a 
s u b j e c t ' s  mental  age l e v e l  was a s i g n i f i c a n t  f a c t o r  in  r e c a l l  
performance,  (High HA b e t t e r  than Lot; HA). The h y p o th e s i s  o f  the  
p re se n t  s tu d y  had p red ic ted  tha t  s u b j e c t s  o f  h ig h e r  mental age would 
be a b le  to take more advantage o f  the b e n e f i t s  o f  the  exper im enta l  
m a n ip u la t io n s  than would th ose  o f  lower mental ag e .  That i s ,  a 
R e c a l l  Condition X Mental Age Level  i n t e r a c t i o n  was p r e d i c t e d .  This  
p r e d i c t i o n  was n o t  f u l f i l l e d  by the data f o r  the  f i r s t  t r a i n i n g  
t r i a l .
T ra in in g  e f f e c t s . Across  the th r ee  tr / i in in g  t r i a l s ,  a number 
o f  changes  o c c u r e d , as  can be seen in  F igure  13. The a n a l y s i s  o f  
c o v a r ia n c e  (M.B. Brown, 1977) o f  the r e c a l l  performance a c r o s s  the  
th reo  t r a i n i n g  t r i a l s  f o r  the exp er im en ta l  groups revea led  R e c a l l  
C o n d i t io n ,  Mental Ago IævoI and T r i a l s  to be s i g n i f i c a n t  f a c t o r s ,  2  
( 1 , 7 1 )  = . 3 3 . 6 7 , 2  < .001;  2  ( 1 , 7 1 )  = 1 2 .9 1 ,  2  < .001;  2  ( 2 ,1 4 4 )
= 2 5 . 6 1 ,  2   ^ .001 r e s p e c t i v e l y ,  ( s e e  Table 2 0 ) .  During the t r a i n i n g  
t r i a l s ,  the  D i r e c t i v e  Cuing s u b j e c t s  cont inued  to  r e c a l l  more i tem s  
than the  Free R e c a l l  group, a s  did the h ig h e r  mental  age s u b j e c t s  
compared to  those  o f  low er  mental age .  With r e s p e c t  to  the T r i a l s  
f a c t o r ,  the  o v e r a l l  performance o f  the  exper im enta l  s u b j e c t s  
in crea sed  s t e a d i l y  w ith  a mean o f  9 . 0 8 ,  9 .8 3  and 1 0 .3 0  i tem s  
r e c a l l e d  on t r i a l s  one through t h r e e .  A Tukey hsd t e s t  (Winer, 1971)  
showed th a t  s i g n i f i c a n t l y  more i tem s  were r e c a l l e d  by the  
exp er im en ta l  s u b j e c t s  on each s u c c e s s i v e  t r a i n i n g  t r i a l  ^gs < . 0 5 ) .
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Figure 13» Mean r e c a l l  s c o r e s  on the  t h r e e  t r a i n i n g  t r i a l s  
f o r  the ex p er im e n ta l  s u b j e c t s  as  a f u n c t i o n  o f  R e c a l l  C ondit ion  and 
Mental Age L e v e l .
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TABLE 20
A n a l y s i s  o f  Covariance o f  Item R e c a l l  S c o r es  f o r  the  
Experimental  Groups on th e  T ra in in g  T r i a l s
Source d f MS F
Between Ss
R e c a l l  C ondit ion  (R) 1 591 .35 5 5 .6 7  *
Cue Type (C) 2 5.11 0 .4 4
Mental Age Leve l  (M) 1 150 .09 12.91 *
Schoo l  (S) 1 4 1 .4 8 5 .5 7
R X C 2 16.03 1 .3 8
R X M 1 3.61 0.31
R X S 1 8 . 0 9 0 . 7 0
C X M 2 2 .7 5 0 . 2 4
C X S 2 5 .8 5 0 . 5 5
M X s ' 1 9 .2 9 0 . 8 0
R X C X M 2 15.57 1 .15
R X C X S 2 11.21 0 .9 6
R X M X S 1 1 .8 4 0 .1 6
C X M X S 2 4 . 7 8 0.41
R X C X M X S 2 5 . 1 0 0 . 2 7
C o v a r ia te  -  BRAT 1 21 2 .5 2 18 .28  *
Error (h) 71 11 .62
(C on t in u ed . . . )
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TABLE 20 -C o n tin u ed
Source d f MS L
Within ^3
T r i a l s  (T) 2 3 6 .2 8 25.61  *
T X R 2 3.61 2 .5 5
T X C 4 1.94 1 .37
T X M 2 1 .07 0 .7 6
T X S 2 2 .3 6 1 .66
T X R X C 4 1 .87 1 .32
T X R X M 2 0 . 3 2 0 . 2 2
T X R X S 2 2 . 2 8 1.61
T X C X M 4 1.11 0 . 7 9
T X C X S 4 0 . 7 8 0 .5 5
T X M X S 2 0 . 0 7 0 .0 5
T X R X c X M 4 1.3 2 0 .9 3
t ' x R X c X s 4 1 .9 8 1 .4 0
T X R X M X s 2 0 .6 3 0 . 4 4
T X C X M X s 4 0 . 4 8 0 . 3 4
T X R X c X M X S 4 0.21 0 . 1 5
Error (w) 144 1 .42
* 2  < '001
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When the t r a i n i n g  dote  f o r  the Controln we re compired with  
t h o se  o f  the  exper im enta l  groups ( s e e  Tables  21 & 22  in  Appendix 
E ) , the  C ontro ls  cont inued to  r e c a l l  fewer i tem s  than the D i r e c t i v e  
Cuing group and about the same number as  the Free R e ca l l  s u b j e c t s .  
With the Dunnett t e s t  (Winer, 1971) i t  was found that  the  
D i r e c t i v e - O b j e c t ,  - P i c t u r e  and -Verbal  groups each r e c a l l e d  
s i g n i f i c a n t l y  more i tem s  o v er  the t h r e e  t r a i n i n g  t r i a l s  than the  
C o n tr o l s ,  _ts (4 7 )  = 5 . 0 2 ,  4 . 6 4 ,  3 . 5 7 ,  jis  < .01 r e s p e c t i v e l y .  The 
a n a l y s i s  o f  the Free R e c a l l  and Control  t r a i n i n g  data revea led  no 
s i g n i f i c a n t  d i f f e r e n c e s  between the Contro ls  and the th r e e  cue t y p e s .  
A Tukey hsd t e s t  (Winer, 1971) comparing the mean number o f  i tems  
r e c a l l e d  by the C ontro ls  in d ic a te d  th a t  t h e i r  s c o r e s  f o r  the th ird  
t r i a l  wore s i g n i f i c a n t l y  g r e a t e r  than on the f i r s t  t r i a l ,  _£ < .01 .
As p r ed ic ted  by the h y p o th e se s  o f  the  p resen t  s tu d y ,  a 
t r a i n i n g  e f f e c t  was dem onstrated .  The number o f  i tems r e c a l l e d  a cr o s s  
the th reo  t r a i n i n g  t r i a l s  i n c r e a s e d , though the r e l a t i v e  p o s i t i o n s  o f  
the groups ( D i r e c t i v e ,  Free R e c a l l ,  C o n tro ls )  w ith  r e s p e c t  to  each  
o t h e r  did not change from the f i r s t  t r i a l .  Higher mental age s u b j e c t s  
cont inued  to  r e c a l l  more i tem s  than the  low er  mental ago group.  The 
p red ic ted  R ec a l l  Condit ion  X Mental Age Level  i n t e r a c t i o n  was not  
s i g n i f i c a n t ,  implying th a t  the  e f f e c t s  o f  the  d i f f e r e n t  r e c a l l  
c o n d i t i o n s  did not have a d i f f e r e n t i a l  e f f e c t  os  a f u n c t io n  o f  a 
s u b j e c t ' s  mental  age ,  a f t e r  th ree  t r a i n i n g  t r i a l s .
T ra n s fer  o f  t r a i n i n g . F igure  14 d e p i c t s  the  r e c a l l  performance  
s i t u a t i o n  on the  t r a n s f e r  t r i a l .  Most apparent i s  the  emergence o f  
one cue c o n d i t io n  as  the  more e f f e c t i v e  cue w i t h in  each r e c a l l
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c o n d i t i o n ,  ( i . e . ,  the  D i r e c t i v e - O b j e c t  and Free R e c a l l -V e r b a l  groups  
s t a n d o u t ) .  The a n a l y s i s  o f  the  ex p er im en ta l  group data  ( s e e  Table  23)  
found the s i g n i f i c a n t  e f f e c t s  to be R e c a l l  C ondit ion  ( ^  ( 1 , 7 1 )  =
6 . 1 3 , 2  “ . 0 1 6 ) ,  Mental Age Level ( ^  ( 1 , 7 1 )  = 9 . 6 8 ,  ^  “ . 0 0 3 )  
and a s i g n i f i c a n t  R e c a l l  C ondit ion  X Cue Type i n t e r a c t i o n  ( 2  ( 2 , 7 1 )
= 3 . 5 2 , 2  ® . 0 3 5 ) .  D i r e c t i v e  Cuing s u b j e c t s  con t in u ed  to  r e c a l l  
more i te m s  than th e  Free R e c a l l  group,  even in  the t r a n s f e r  
s i t u a t i o n ,  a s  did the h i g h e r  mental age s u b j e c t s  compared to  th ose  o f  
lo w e r  mental a g e .
A Tukey hsd comparison (Winer, 1971) o f  the  t h r e e  Cue groups  
w it h in  th e  r e c a l l  c o n d i t i o n s  found th a t  th e  D i r e c t i v e - O b j e c t  s u b j e c t s  
r e c a l l e d  s i g n i f i c a n t l y  more i te m s  than e i t h e r  o f  the Free R e c a l l  
-O b j e c t  o r  - P i c t u r e  g ro u p s ,  _ps < . 0 5 .  No o t h e r  d i f f e r e n c e s  were 
found to  bo s i g n i f i c a n t .
The a n a l y s i s  o f  c o v a r ia n c e  w ith  the Control  group inc luded  
( s e e  Tables  24 <S 25 in  Appendix B) shed more l i g h t  upon the  
d i f f e r e n c e s  among the  cue t y p e s .  The Dunnett t e s t  found the mean 
numbei’ o f  i tem s r e c a l l e d  by the D i r e c t i v e  Cuing group to  be g r e a t e r  
than t h a t  o f  the C o n t r o l s ,  _t ( 4 7 )  = 2 . 6 8 ,  2   ^ . 0 1 .  The Dunnett _t 
comparison o f  the  Contro l  v e r s u s  Free R e c a l l  group as  a whole was 
n o t  s i g n i f i c a n t .  The Dunnet t e s t  comparing the Control  mean with  
t h o se  o f  each o f  the Cue groups  w i t h in  the  R e c a l l  c o n d i t i o n s  
i n d i c a t e d  t h a t  th e  o n ly  two groups who r e c a l l e d  more i t e m s  than th e
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TABLE 23
A n a l y s i s  o f  Covariance o f  Item R e c a l l  Sco res  f o r  the  
Experimental  Groups on the  T ra n s fe r  T r i a l
Source È 1 MS F
R e c a l l  C ondit ion  (R) 1 29 .4 5 6 .1 3  *
Cue Type (CJ 2 3 .5 5 0 .7 4
Mental Age Leve l  (M) 1 4 6 .5 5 9 . 6 8  **
Schoo l  (S) 1 12 .78 2 .6 6
R X C 2 16.91 3 . 5 2  *
R X M 1 0 . 3 8 0 . 0 8
R X S 1 0 . 0 4 0.01
C X M 2 4 .0 2 0 . 8 4
C X S 2 0 . 2 8 0 .0 6
M X S 1 0 .1 6 0 .0 3
R X C 'X M 2 5 .2 0 1 .0 8
R X C X S 2 0 . 0 0 0 . 0 0
R X M X S 1 0.01 0 . 0 0
C X M X S 2 9 .0 4 1 .8 8
R X C X M X S 2 1 .05 0 .2 2
Covariate-BRAT 1 136.42 2 8 .3 8  ***
Error 71 4.81
* 2 <  .05  ** 2  < .005 *** 2  < .001
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C o n tro ls  on the t r a n s f e r  t r i a l  were the D i r e c t i v e - O b j e c t  (_t ( 4 7 J = 
3 . 2 1 ,  2   ^ . 0 1 )  and the Free R e c a l l - V e r b a l  (_t (4 7 )  ■ 2 . 1 6 ,  2  <
. 0 5 ) groups.
Examination o f  F ig u re s  15 and 16 r e v e a l s  a number o f  
i n t e r e s t i n g  s h i f t s  i n  r e c a l l  s c o r e s  from the  t r a i n i n g  t r i a l s  to  
t r a n s f e r .  The a n a l y s i s  o f  co v a r ia n c e  o f  the exp er im en ta l  group data  
f o r  t r i a l s  one though f o u r ,  ( s e e  Table 26 in  Appendix B) in d ic a te d  
t h r e e  s i g n i f i c a n t  f a c t o r s ,  ( R e c a l l  C o n d i t io n ,  2  ( 1 , 7 1 )  * 2 6 . 8 5 ,  2   ^
.001 ; Mental Age L e v e l ,  F ( 1 , 7 1 )  = 1 3 .4 1 ,  2  < '001;  T r i a l s ,  F 
( 3 , 2 1 6 ) " 1 8 ,0 9 ,  2   ^ '0 0 1 )  and two s i g n i f i c a n t  i n t e r a c t i o n s  ( R e c a l l  
C ondit ion  X Cue Type X T r i a l s ,  2  (^,  216) = 2 . 2 0 ,  2  “ .044;
R e c a l l  C ondit ion  X T r i a l s ,  2  ( 3 ,2 1 6 )  ■ 7 . 4 6 ,  2   ^ . 0 0 1 ) .  The 
R e c a l l  C ondit ion  X T r i a l s  and the R e c a l l  C ondit ion  X Cue Type X 
T r i a l s  i n t e r a c t i o n s  are  o f  primary i n t e r e s t .  As Figure  15 d e p i c t s  
i t ,  a s t e a d i l y  i n c r e a s i n g  number o f  i t e m s  were r e c a l l e d  by th e  Free  
R e c a l l  group,  v e r s u s  an apparent  drop i n  performance by the D i r e c t i v e  
Cuing s u b j e c t s .  This  s i t u a t i o n  reached s i g n i f i c a n c e  on a Tukey hsd 
t e s t ,  the number o f  i t e m s  r e c a l l e d  on the t r a n s f e r  t r i a l  by th e  Free  
R e c a l l  group was g r e a t e r  than t h a t  f o r  the f i r s t  two t r a i n i n g  t r i a l s ,  
£ 3  < , 0 1 ,  and f o r  the  D i r e c t i v e  Cuing group, the  o p p o s i t e  was t r u e ,  
the  number o f  i te m s  r e c a l l e d  on the t r a n s f e r  t r i a l  was s i g n i f i c a n t l y  
l e s s  than on the t h ir d  t r a i n i n g  t r i a l ,  2  4 , 0 1 ,  and equal  to  th a t  o f  
the f i r s t  t r a i n i n g  t r i a l .
Looking a t  the  r e c a l l  performance as  a f u n c t i o n  o f  R e c a l l  
C o n d i t io n ,  Cue Type and T r i a l s ,  a s  portrayed  in  Figure 16, i t  
appears  th a t  f o r  the D i r e c t i v e  Cuing s u b j e c t s ,  t h o se  r e c e i v i n g
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c o n c r e t e - v i s u a l  cues  (O bject  or  P i c t u r e )  c o n s i s t e n t l y  tended to  r e c a l l  
more i tem s  over  the t h r e e  t r a i n i n g  t r i a l s  compared to th o se  g e t t i n g  
p u re ly  a u d i to r y  cues  ( V e r b a l ) .  And, the  r e c a l l  performance o f  the  
P ic t u r e  and Verbal cue s u b j e c t s  appeared to  drop to  a g r e a t e r  e x t e n t  
than th a t  o f  the group r e c e i v i n g  Object  c u e s .  But, the  Tukey hsd 
(Winer, 1971) comparison o f  the  fo u r th  t r i a l  mean f o r  each o f  the  
D i r e c t i v e  cue groups and t h e i r  t r a i n i n g  performance did not  determine  
any s i g n i f i c a n t  drop i n  s c o r e s .  With r e s p e c t  to  the Free R e c a l l  
group, the  Verbal and P ic t u r e  cue groups appeared to  co n t in u e  to  
r e c a l l  i n c r e a s i n g  numbers o f  i t e m s ,  even on the t r a n s f e r  t r i a l  ( s e e  
Figure 1 6 ) .  That trend was found s i g n i f i c a n t  with  a Tukey hsd t e s t ,  
with t r a n s f e r  performance g r e a t e r  f o r  the  Free R e c a l l - P i c t u r e  group 
compared to the f i r s t  t r i a l ,  2   ^ «01, and f o r  the Verbal s u b j e c t s  
compared to  t r i a l s  oe ( 2  < .0 1 )  and two ( 2  < . 0 5 ) .
Summary o f  r e c a l l  r e s u l t s . In summary, ex p o s in g  s u b j e c t s  to  
r e t r i e v a l  cues  a t  s to r a g e  and r e c a l l ,  a s  w e l l  a s  i n s t r u c t i n g  them to  
use  the  cu es  during r e t r i e v a l  ( D i r e c t i v e  Cuing) produced s i g n i f i c a n t l y  
h ig h e r  r e c a l l  s c o r e s  than the Free R e c a l l  and Control  groups on the  
f i r s t  t r i a l .  This  s i t u a t i o n  cont inued  through t r a i n i n g  and, a t  l e a s t  
p a r t i a l l y ,  i n t o  the t r a n s f e r  s i t u a t i o n .  A l l  groups ,  even the  
C o n tr o l s ,  improved to  some e x t e n t  w ith  the  e x p e r ie n c e  o f  s u c c e s s i v e  
t r i a l s .  There was a trend f o r  the D i r e c t i v e - P i c t u r e  and -Verbal  
s u b j e c t s '  performance to  drop on t r a n s f e r .  In c o n t r a s t ,  the  Free  
R e c a l l - P i c t u r e  and -V erbal  groups did  b e t t e r  on the t r a n s f e r  t r i a l  
than on e a r l i e r  t r a i n i n g  t r i a l s .  Only th e  D i r e c t i v e - O b j e c t  and Free  
R e c a l l -V e r b a l  s u b j e c t s  d id  b e t t e r  than the C on tro ls  on the t r a n s f e r
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t r i a l .  Apparent ly ,  the  type o f  cues  used in  a s s i s t i n g  m en ta l ly  
re tarded  persons  to  s t o r e  and r e c a l l  c a t e g o r i z a b l e  m a te r ia l  does  not  
n e c e s s a r i l y  have th e  same e f f e c t  under d i f f e r e n t  r e c a l l  s i t u a t i o n s .  
Higher mental age s u b j e c t s  r e c a l l e d  more i tem s  than th ose  o f  lower  
mental age ,  throughout the experim ent.
A d d i t io n a l  F ind ings
Supplementary d ata  gathered  were: a) number o f  c a t e g o r i e s  
r e c a l l e d ;  b) number o f  redundant i t e m s ,  and c)  number o f  i n t r u s i o n s .  
Redundant i te m s  were d e f in e d  as  r e c a l l  r e sp o n se s  th a t  were a c t u a l l y  
r e p e t i t i o n s  o f  the same i tem on any s i n g l e  t r i a l ,  w h i l e  i n t r u s i o n s  
were r e c a l l  r e sp o n ses  th a t  d id  not e x i s t  in  the  o r i g i n a l  s e t  o f  
to-be-remembered i t e m s .
Number o f  c a t e g o r i e s  r e c a l l e d . Table 16 in  Appendix B shows 
the r e l a t i o n s h i p  between the number o f  c a t e g o r i e s  r e c a l l e d  and the  
two major dependent v a r i a b l e s  i n  the p r e s e n t  s tu d y .  As can be seen  
in  Table 16, the  Pearson product-moment c o r r e l a t i o n  c o e f f i c i e n t s  (Nie  
e t  a l . ,  1975) show t h a t  the number o f  c a t e g o r i e s  r e c a l l e d  i s  
p o s i t i v e l y  c o r r e la t e d  with  the number o f  i t e m s  r e c a l l e d  on each o f  
t r i a l s  one through f o u r ,  M  * 0 .5 6 7 7 ,  0 .4563» 0 .5 2 9 4 ,  0 .4 7 2 0 ,
“ .001 r e s p e c t i v e l y .  S i m i l a r l y ,  during the t r a i n i n g  t r i a l s ,  the  ARC 
s c o r e s  were p o s i t i v e l y  c o r r e l a t e d  with  the  number o f  c a t e g o r i e s  
r e c a l l e d ,  ra  * 0 .4 5 0 8 ,  0 .3 2 8 6 ,  0 .2 2 8 8 ,  2^ < .0 1 .  But, on the  
t r a n s f e r  t r i a l ,  the  ARC s c o r e s  and number o f  c a t e g o r i e s  r e c a l l e d  
Were n e g a t i v e l y  c o r r e l a t e d ,  jr = - 0 . 1 5 6 1 ,  2  “ *05. Thus, during  
t r a i n i n g ,  the  more c a t e g o r i e s  r e c a l l e d  the h ig h e r  the s u b j e c t s '  
c l u s t e r i n g  s c o r e s  and the more i tem s  r e c a l l e d .  On the t r a n s f e r  t r i a l .
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s u b j e c t s  r e c a l l i n g  more c a t e g o r i e s  r e c a l l e d  more i t e m s ,  but c l u s t e r e d  
th ose  i tem s l e s s  than s u b j e c t s  r e c a l l i n g  fewer c a t e g o r i e s .  I t  should  
be noted tha t  the number o f  i tem s  and c a t e g o r i e s  r e c a l l e d  form part  
o f  the  b a s i s  upon which ARC s c o r e s  are  c a l c u l a t e d ,  but the  
adjustm ents  made through the ARC formula make th e  s c o r e s  q u i t e  
independent  (Roenker, Thompson <5 Brown, 1971) .
The i n i t i a l  e f f e c t s  o f  the exper im enta l  procedures  upon the  
number o f  c a t e g o r i e s  r e c a l l e d ,  a long  with  the r e s u l t s  o f  the  t r a i n i n g  
and t r a n s f e r  t r i a l s  can be seen  in  F ig u res  17 and 18. The a n a ly s e s  
o f  v a r ia n c e  (M.B. Brown, 1977; Nie e t  a l . ,  1975) f o r  t h i s  v a r i a b l e  
are  presented  in  Tables  29 to  37 in  Appendix B. The a n a l y s i s  o f  
v a r ia n c e  o f  the  f i r s t  t r a i n i n g  t r i a l  data  f o r  the exper im enta l  groups  
found two s i g n i f i c a n t  f a c t o r s .  R e c a l l  C ondit ion  and Mental Age 
L ev e l ,  F ( 1 ,7 2 )  -  1 7 .6 5 ,  2  " '001;  F ( 1 , 7 2 )  -  4 . 4 1 ,  2  “ '059  
r e s p e c t i v e l y .  The D i r e c t i v e  Cuing s u b j e c t s  r e c a l l e d  more c a t e g o r i e s  
than the Free R e c a l l  group, a s  d id  the h ig h er  mental age s u b j e c t s  
compared to those  o f  lower mental age .
The Dunnett (Winer, 1971) comparison o f  the  C ontro ls  and 
exper im enta l  group means found th a t  the C ontro ls  r e c a l l e d  
s i g n i f i c a n t l y  fewer c a t e g o r i e s  than each o f  the  D i r e c t i v e - O b j e c t ,  
- P i c t u r e  and -V erbal  groups,  _ts (48)  = 4 . 3 4 ,  4 . 0 0 ,  4 . 3 4 ,  2^  ^ .01 
r e s p e c t i v e l y .  The C ontro ls  r e c a l l e d  e s s e n t i a l l y  th e  same number as  
the Free R e c a l l  groups.
The a n a l y s i s  o f  the  data  f o r  the t h r e e  t r a i n i n g  t r i a l s  o f  the  
exper im enta l  s u b j e c t s  rev e a led  R e c a l l  C ondit ion  and Mental Age Level  
to be s i g n i f i c a n t  f a c t o r s ,  2  ( 1 , 7 2 )  = 3 2 . 7 7 ,  2   ^ .001;
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2  ( 1 ,7 2 )  = 4 . 7 8 ,  2  < .05  r e s p e c t i v e l y .  The D i r e c t i v e  Cuing group 
r e c a l l e d  more c a t e g o r i e s  than the  Free R e c a l l  s u b j e c t s ,  a s  d id  the  
h ig h e r  m ental  age c h i l d r e n  over  th o se  o f  low er  m ental  age .
When the  C ontro l  data  were a n a ly se d  w ith  each  o f  the  
e x p e r im e n ta l  groups a number o f  s i g n i f i c a n t  r e s u l t s  were ob se rv ed .
The C o n tro ls  r e c a l l e d  s i g n i f i c a n t l y  few er  c a t e g o r i e s  than  
D i r e c t i v e - O b j e c t ,  - P i c t u r e  and -V erb a l  groups o v e r  the  t h r e e  t r a i n i n g  
t r i a l s ,  w i th  Dunnett t e s t  (Winer, 1971) _ts (4 8 )  = 4 . 8 0 ,  4 . 4 8 ,
4 . 8 0 ,  2 3  < .01 r e s p e c t i v e l y .  A s i g n i f i c a n t  i n t e r a c t i o n  between Cue 
Type and T r i a l s  was observed  ( 6 , 9 6 )  ■ 2 . 7 4 ,  2  “ . 0 1 7 ) .  The 
Tukey hsd t e s t  o f  th e  s im ple  e f f e c t s  o f  t h a t  i n t e r a c t i o n  showed th a t  
the C o n tr o ls  r e c a l l e d  more c a t e g o r i e s  on t r i a l s  two and t h r e e ,  than  
on t r i a l  one ,  2^ < .0 1 .  The D i r e c t i v e  Cuing s u b j e c t s  r e c a l l e d  5 . 9 8 ,  
4 . 0 0  and 4 . 0 0  out  o f  a maximum o f  fo u r  c a t e g o r i e s  on t r a i n i n g  
t r i a l s  one through t h r e e  r e s p e c t i v e l y ,  o b v i o u s l y  no room f o r  
i n c r e a s e s .  The C ontro l  v e r s u s  Free R e c a l l  a n a l y s i s  found th a t  f o r  
t h o se  two groups ,  the  h ig h e r  m enta l  age s u b j e c t s  r e c a l l e d  
s i g n i f i c a n t l y  more c a t e g o r i e s  than t h o se  o f  low er  mental  age ,  2
( 1 , 7 2 )  * 7 . 1 8 ,  2  “ . 0 1 .  The Contro l  d ata  d id  not  d i f f e r  
s i g n i f i c a n t l y y  from the Free R e c a l l  groups.
F i n a l l y ,  on th e  t r a n s f e r  t r i a l ,  th e  o n ly  s i g n i f i c a n t  f a c t o r  
vas  Mental Age L e v e l ,  2  ( 1 , 7 2 )  ■ 6 . 9 7 ,  2  " . 0 1 ,  in  th e  a n a l y s i s  
o f  v a r i a n c e  o f  th e  ex p er im en ta l  d a t a .  Higher mental  age s u b j e c t s  
r e c a l l e d  more c a t e g o r i e s  on the  t r a n s f e r  t r i a l  than t h o se  o f  lower  
Mental age .  The R e c a l l  C on d it ion  and Cue Type f a c t o r s  were not  
s i g n i f i c a n t .  Comparing the C ontro l  data  w ith  t h o s e  o f  the
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exper im enta l  groups,  the no s i g n i f i c a n t  d i f f e r e n c e s  were found 
between th e  Contro ls  and any o f  the exper im enta l  groups.
Summary o f  c a te g o r y  r e c a l l  r e s u l t s . In g e n e r a l ,  during the  
t r a i n i n g  t r i a l s ,  s u b j e c t s  r e c e i v i n g  d i r e c t i v e  cu in g  r e c a l l e d  more 
c a t e g o r i e s  than e i t h e r  th ose  g e t t i n g  p r e s e n t a t i o n  cues  and f r e e  r e c a l l  
i n s t r u c t i o n s  or th o se  r e c e i v i n g  no cues  a t  a l l .  The peformance o f  a l l
\
t h r e e  groups was the same on the t r a n s f e r  t r i a l .  Higher mental age 
s u b j e c t s  r e c a l l e d  more c a t e g o r i e s  than th o se  o f  lower mental age .
Number o f  redundant i t e m s . The r e l a t i o n s h i p  between the  
number o f  redundant i tem s  produced on each t r i a l  and each o f  the  
p r i n c i p a l  dependent v a r i a b l e s ,  c l u s t e r i n g  and number o f  i te m s  
r e c a l l e d ,  was examined. A matrix  o f  th e  Pearson product-moment  
c o r r e l a t i o n  c o e f f i c i e n t s  (N ie  e t  a l . ,  1975) between th o se  measures  
appears  in  Table 16 in  Appendix B. There was a trend f o r  the ARC 
s c o r e s  to  c o r r e l a t e  n e g a t i v e l y  w ith  the  number o f  redundant i tem s  
produced,  w ith  s i g n i f i c a n t  n e g a t iv e  c o r r e l a t i o n s  on t r i a l s  two and 
t h r e e ,  r s  ■ - 0 . 2 2 7 9 ,  - 0 . 5 1 4 2 ,  2^ < .0 1 ,  r e s p e c t i v e l y .  The number 
o f  i t e m s  r e c a l l e d  on each o f  the fou r  t r i a l s  a l s o  c o r r e la t e d  
n e g a t i v e l y  with  the number o f  redundant i tem s  produced, reach in g  
s i g n i f i c a n c e  on every  t r i a l ,  2^ * - 0 . 1 5 6 1 ,  - 0 . 2 5 0 4 ,  - 0 .2 5 8 6 ,
- 0 . 1 7 4 1 ,  2®  ^ . 0 5 .  Thus the  more the s u b j e c t s  rep eated  th e m se lv e s ,  
producing redundant i t e m s ,  the  more i n e f f i c i e n t  t h e i r  r e c a l l  
performance was, a s  measured by ARC s c o r e s  and number o f  i tem s  
r e c a l l e d .
The r e s u l t s  o f  the  o b s e r v a t io n  o f  redundant i tem s  i n  the  
r e c a l l  p r o f i l e s  are  graphed in  Figure 19. Tables  58 to  46 in
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Appendix B c o n ta in  summaries o f  the a n a ly s e s  f o r  t h i s  v a r i a b l e .
During the f i r s t  t r a i n i n g  t r i a l ,  the  Free R e c a l l  group responded with  
more redundant i tem s  than did the D i r e c t i v e  Cuing group, 2  ( 1 ,7 2 )  *
8 , 8 1 ,  _£ = .0 0 4 .  A Cue Type X Mental Age Level  i n t e r a c t i o n  was 
a l s o  s i g n i f i c a n t ,  2  ( 2 ,7 2 )  = 3 . 5 9 ,  2  “ .0 0 3 .  This  i n t e r a c t i o n  was 
due to  a s i g n i f i c a n t  d i f f e r e n c e  between the Verbal and Object cue  
groups w i t h in  the group o f  h ig h e r  mental  age s u b j e c t s .  As rev e a led  by 
a Tukey hsd t e s t  (Winer, 1971) ,  the Verbal-High Mental Age group 
s c o r e  was g r e a t e r  than the Object-High g r o u p ' s ,  2   ^ . 0 5 .  Compared 
with the exper im enta l  groups,  u s in g  the Dunriett t e s t  (Winer, 1971) ,  
the  Contro ls  produced s i g n i f i c a n t l y  more redundant i tem s  than the  
D r e c t iv e  Cuing s u b j e c t s ,  (_ts (48)  ■ 3 . 0 7 ,  2 . 2 3 ,  2 . 5 1 ,  2®  ^ «05, 
O bjec t ,  P i c t u r e ,  Verbal r e s p e c t i v e l y ) ,  and about the same number as  
th ose  in  the Free R e c a l l  c o n d i t i o n .
Over the  t h r e e  t r a i n i n g  t r i a l s ,  the  a n a l y s i s  o f  the  
exper im enta l  data exposed two s i g n i f i c a n t  main e f f e c t s ,  R ec a l l  
C ondit ion  and T r i a l s ,  and a s i g n i f i c a n t  R e c a l l  Condit ion  X T r i a l s  
i n t e r a c t i o n ,  2  ( 1 , 7 2 )  -  3 3 .2 7 ,  2  < «001; 2  ( 2 ,1 4 4 )  = 7 . 9 1 ,  2  *
.001;  2  ( 2 , 1 4 4 ) “ 4 . 8 2 ,  2  “ *009. As can be seen  i n  Figure  19, 
the number o f  redundant i tems produced by the  Free R e c a l l  s u b j e c t s  
Was g r e a t e r  and in crea sed  more over s u c c e s s i v e  t r i a l s  than th a t  o f  
the D i r e c t i v e  Cuing group.  The a n a l y s i s  o f  v a r ia n c e  (M.B. Brown,
1 9 7 7 ) o f  the  Contro ls  v e r s u s  the D i r e c t i v e  Cuing group data  found 
the Cuing Condit ion and Mental Age Level  f a c t o r s  to be s i g n i f i c a n t ,
I  ( 3 , 4 8 )  -  4 . 8 4 ,  2  " .005;  2  ( 1 , 4 8 )  -  4 . 8 5 ,  2  = .033 ,  
r e s p e c t i v e l y .  A Dunnett t e s t  (Winer, 1971) showed th a t  during the
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t r a i n i n g ,  the  Contro ls  cont inued  to  produce more redundant i tem s than  
each o f  the  D i r e c t i v e  Cuing groups (O b je c t ,  P i c t u r e ,  V e r b a l ) ,  t_s (48 )  
® 6 . 0 2 ,  4 . 8 5 ,  5 . 0 0 ,  2^ < .0 1 .
On the  t r a n s f e r  t r i a l ,  the o n ly  s i g n i f i c a n t  r e s u l t  was a Cue 
Type X S ch o o ls  i n t e r a c t i o n ,  2  ( 2 , 7 2 )  = 3 . 6 7 ,  2  “ . 0 3 ,  f o r  which a 
Tukey hsd t e s t  found no s i g n i f i c a n t  t r e n d s .  In the Control  
comparisons ,  the o n ly  s i g n i f i c a n t  f a c t o r  was Mental Age L e v e l ,  2  
( 1 , 4 8 )  = 5 . 9 3 ,  2  “ '019;  2  ( 1 , 4 8 )  » 5 . 3 0 ,  2  “ *026 (C o n tr o ls  v s  
D i r e c t i v e ,  Free R e c a l l  r e s p e c t i v e l y ) .  Lower mental age s u b j e c t s  
produced more redundant i tem s  than th o se  o f  h ig h e r  mental age.
Summary o f  redundancy r e s u l t s . T h e re fo re ,  s u b j e c t s  g e n e r a l l y  
produced many redundant i tem s  in  r e c a l l  during t r a i n i n g ,  u n l e s s  they  
were g iv en  i n s t r u c t i o n s  to use r e t r i e v a l  cues  and r e c a l l  by c a t e g o r y .  
On t r a n s f e r ,  a l l  r e c a l l  groups were e q u i v a l e n t  in  number o f  redundant  
i te m s  o b se r v e d .  In g e n e r a l ,  the  number o f  redundant i t e m s  in c r ea se d
with  d e c r e a s in g  mental age .  The number o f  redundant i t em s  s u b j e c t s
produced c o r r e l a t e d  n e g a t i v e l y  w ith  both t h e i r  ARC s c o r e s  and the  
number o f  i t e m s  th ey  r e c a l l e d ,  r e v e a l i n g  the h a b i t  o f  r e c a l l i n g  an 
item more than once per  t r i a l  to  be d e t r im e n t a l  to  e f f i c i e n t  r e c a l l  
performance.
Number o f  i n t r u s i o n s . A t o t a l  o f  161 i n t r u s i o n s  were observed  
in  the  p r e s e n t  s tu d y ,  w ith  47,  42,  41 and 31 on the f i r s t  through  
fou r th  t r i a l s  r e s p e c t i v e l y .  Only 11 o f  the 161 were names or
d e s c r i p t i o n s  o f  a c t u a l  cu es  used in  t h i s  s tu d y ,  ( e . g . ,  "box" and
"barn"). The o t h e r  i n t r u s i o n s  appeared to  be i tem s  from the BRAT 
(g iv e n  a minimum o f  one week p r i o r  to  the exp er im en ta l  s e s s i o n ) .
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c a t e g o r i c a l  i tems ( i t e m s  o b v i o u s l y  from the four c a t e g o r i e s ,  but not  
in  the  o r i g i n a l  s e t  o f  16 i tem s)  and some m ic e l la n e o u s  i t e m s ,  a l l  o f  
which have been presented  in  Table 47 in Appendix B.
With r e s p e c t  to  th e  two major dependent v a r i a b l e s  in  the  
p r e sen t  s tu d y ,  no s i g n i f i c a n t  r e l a t i o n s h i p  was found,  w ith  a Pearson  
product-moment c o r r e l a t i o n  t e s t  (N ie  e t  a l . ,  1975) ,  between number 
o f  i tem s  r e c a l l e d  and number o f  i n t r u s i o n s  on any one o f  the four  
t r i a l s .  The s i t u a t i o n  was the  same between ARC s c o r e s  and i n t r u s i o n s  
during t r a i n i n g ,  though a p o s i t i v e  c o r r e l a t i o n  was noted on the  
t r a n s f e r  t r i a l ,  _r = 0 . 2 1 1 2 ,  2   ^ . 0 5 ,  ( s e e  Table 1 6 ) .
The s i t u a t i o n  with  r e s p e c t  to  the number o f  i n t r u s i o n s  
observed during the four  t r i a l s  o f  the  p resen t  s tu d y  has been 
i l l u s t r a t e d  in  F ig u res  20 and 21 .  The i n t r u s i o n  data  were analysed  
and the summaries presented  in  Tables  48 to 56 in Appendix B. On 
t r i a l  one ,  Cue Type and Mental Age Level wore s i g n i f i c a n t  f a c t o r s ,  2
( 2 , 7 2 )  = 9 . 9 4 ,  2  < .001;  2  ( 1 , 7 2 )  « 7 . 3 7 ,  2  = .0 0 8 .  The Tukey 
hsd t e s t  (Winer, 1971) found s u b j e c t s  exposed to  P i c t u r e  cues  
produced more i n t r u s i o n s  than e i t h e r  Object  o r  Verbal cue groups,  2 °
< .0 1 .  Low mental  age s u b j e c t s  produced a l a r g e r  number o f  
i n t r u s i o n s  than did th o se  o f  h ig h e r  mental age .
The Dunnett t e s t  (Winer, 1971) did not  r e v e a l  any d i f f e r e n c e s  
between the  number o f  i n t r u s i o n s  observed in  the r e c a l l  p r o f i l e s  o f  
the C on tro ls  on t r i a l  one and th ose  o f  the  Free R e c a l l  groups.  The 
a n a l y s i s  o f  v a r ia n c e  o f  the  Control  and Free R e c a l l  data  did r e v e a l  a 
s i g n i f i c a n t  Mental Age Level  X S ch o o l s  i n t e r a c t i o n ,  2  ( 1 , 4 8 )  =
5 . 8 3 ,  2  “ . 0 2 .  A l s o ,  compared to  the C o n tr o l s ,  th e
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D i r e c t i v e - P i c t u r e  cue s u b j e c t s  produced s i g n i f i c a n t l y  more i n t r u s i o n s ,  
_t (48)  * 3 . 6 6 ,  2   ^ «01 w ith  the Dunnett t e s t .
Over the th ree  t r a i n i n g  t r i a l s ,  the  s i t u a t i o n  remained f a i r l y  
s t a b l e .  For the exper im enta l  groups,  Cue Type and Mental Age Level  
were s i g n i f i c a n t  main e f f e c t s ,  % ( 2 ,7 2 )  = 5 . 6 4 ,  ^  * .005;  F.
( 1 ,7 2 )  « 4 . 3 4 ,  2 , “ «041 r e s p e c t i v e l y .  The Cue Type X T r i a l s  and 
Mental Age Level X S ch oo ls  X T r i a l s  i n t e r a c t i o n s  a l s o  reached  
s i g n i f i c a n c e ,  F^ ( 4 ,1 4 4 )  « 2 . 6 1 ,  ^  = .038;  _F ( 2 ,1 4 4 )  = 8 . 1 9 ,  2  ^
.0 0 1 .  Using the Tukey hsd t e s t  (Winer, 1971) i t  was noted tha t  
o v e r a l l  during the t r a i n i n g  t r i a l s ,  the  P ic t u r e  cue s u b j e c t s  produced 
more i n t r u s i o n s  than e i t h e r  o f  the  o th e r  two cue groups,  2.®  ^ «05.
The Cue Type X T r i a l s  i n t e r a c t i o n  appears  to  be due to  the f a c t  th a t  
the P ic t u r e  cue group had a g r e a t e r  number o f  i n t r u s i o n s  than the  
Object  or  Verbal groups on t r i a l  one,  2 ®  ^ «01, but the th ree  cue 
groups d id  not  d i f f e r  s i g n i f i c a n t l y  on t r i a l  two, and f i n a l l y ,  the  
P ic t u r e  group produced more i n t r u s i o n s  than the Object  group o n ly  on 
the th ir d  t r i a l ,  2   ^ «05, (Tukey hsd t e s t ) .  The lower mental age  
s u b j e c t s  cont inued to  make more i n t r u s i o n s  than th ose  o f  h ig h er  
mental age .  The Mental Age Level X S c h o o ls  X T r i a l s  i n t e r a c t i o n  i s  
e v id e n c e  o f  s u b t l e  d i f f e r e n c e s  in  the response  p r o f i l e s  o f  the groups  
from d i f f e r e n t  s c h o o l s .  The Dunnett t e s t  comparison o f  the  Contro ls  
with the exper im enta l  groups found on ly  th e  D i r e c t i v e - P i c t u r e  group 
to  have produced s i g n i f i c a n t l y  more i n t r u s i o n s  than the C o n tro ls ,  _t 
(48)  » 6 . 3 3 , 2   ^ «01 over  the th re e  t r a i n i n g  t r i a l s .  In those  
a n a l y s e s ,  s c h o o l  d i f f e r e n c e s  cont inued  to  be observed .  The a n a l y s i s  
o f  v a r ia n c e  o f  the  t r a n s f e r  data  f o r  the exper im enta l  s u b j e c t s  and
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the  s e p a r a te  a n a ly s e s  comparing the exp er im en ta l  and Control  groups  
found no s i g n i f i c a n t  d i f f e r e n c e s .
Summary o f  i n t r u s i o n  r e s u l t s . In summary, the  number o f  
i n t r u d in g  i tem s found in  the r e c a l l  p r o f i l e s  o f  the  m e n ta l ly  retarded  
s u b j e c t s  in  the p r e se n t  s tu d y  during t r a i n i n g  was g r e a t e r  f o r  
s u b j e c t s  exposed to  p i c t u r e s  a s  c u e s ,  v e r s u s  o b j e c t  and verb a l  c u e s ,  
and f o r  lower mental age s u b j e c t s .  The type o f  r e c a l l  c o n d i t i o n  used 
did not  have a s i g n i f i c a n t  e f f e c t ,  nor did p r a c t i c e  over  three  
t r a i n i n g  t r i a l s .  In t r a n s f e r ,  the d i f f e r e n c e s  among groups  
d isa p p e a r e d .  Number o f  i n t r u s i o n s  and number o f  i t em s  r e c a l l e d  were 
not  r e l a t e d ,  though the  more i n t r u s i o n s  found on the t r a n s f e r  t r i a l ,  
the more s u b j e c t s  c l u s t e r e d  on th a t  t r i a l .
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CHAPTER IV
DISCUSSION
The major purpose o f  the  p rese n t  s tu d y  was to demonstrate  th a t  
a h ie r a r c h y  o f  cue e f f e c t i v e n e s s ,  a s  measured by in crea sed  
o r g a n i z a t io n  and number o f  i tem s  r e c a l l e d ,  e x i s t s  f o r  o b j e c t s ,  
p i c t u r e s  and words as r e c a l l  c u e s .  The d i s c u s s i o n  o f  the  f in d i n g s  
regard in g  cue e f f e c t i v e n e s s  and o t h e r  f a c t o r s  in  th e  r e t r i e v a l  o f  
c a t o g o r i z a b l e  p i c t u r e  i tem s  by m e n ta l ly  re tarded  s u b j e c t s  has been  
subdivided accord ing  to the throe  main s t a g e s  o f  the  s tudy;  a) 
i n i t i a l  e f f e c t s ;  b) t r a i n i n g  e f f e c t s  and c)  t r a n s f e r  o f  t r a i n i n g .  The 
major f a c t o r s  ( R e c a l l  C o n d i t io n ,  Cue Type, Mental Ago L ev e l ,  T r i a l s )  
have been d i s c u s s e d  w i t h in  each s t a g e .
I n i t i a l  E f f e c t s
R e c a l l  c o n d i t i o n . I n i t i a l l y  on both o f  the p r i n c i p l e  dependent  
measures ( c l u s t e r i n g  and amount r e c a l l e d ) ,  th e  D i r e c t i v e  Cuing 
s u b j e c t s  scored s i g n i f i c a n t l y  h ig h e r  than the Free R e c a l l  group and 
the C o n t r o l s .  Thus, as  h y p o t h e s i s e d ,  u s in g  the d i r e c t i v e  cuing  
procedure during r e c a l l  does  i n c r e a s e  the  c l u s t e r i n g  s c o r e s ,  a s  does  
i n t e n s i v e  p r e - t r a i n i n g  in  c a t e g o r i c a l  r e l a t i o n s h i p s  (Burger,
Blackman, Holmes & Z c t l i n ,  1978; Liben ,  1979; Madsen & Connor,
1968) ,  e x p l i c i t  r e h e a r s a l  i n s t r u c t i o n s  a t  s t o r a g e  ( A sh c r a f t  à K e l l a s ,  
1 9 7 4 ) ,  s im u lta n eo u s  and c o n s i s t e n t  p r e s e n t a t i o n  (Gl idden  e t  a l . ,
66
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1 9 7 9 ) ,  and c a te g o r y  l a b e l s  p lu s  b locked p r e s e n t a t i o n  ( B i l s k y ,  1976; 
Emmerich & Ackerman, 1 978) .  The f in d i n g  th a t  g i v i n g  s u b j e c t s  
d i r e c t i v e  cu ing  during the r e c a l l  t e s t  in c r e a s e d  the amount r e c a l l e d  
i s  n o t  w ithout  p reced en t  in  r e s ea rc h  with  m e n ta l ly  re tarded  s u b j e c t s  
( e . g . ,  A sh cr a f t  & K e l l a s ,  1974; Gerjuoy & S p i t z ,  1966; Green,
1974; H e r r io t ,  1972a; R e ichhart  & Borkowski,  1978) .  Within the  
a c c e s s i b i l i t y  framework o f  T u lv ing  and P e a r l s t o n e  ( 1 9 6 6 ) ,  the  
s u p e r io r  number o f  i t e m s  r e c a l l e d  by the  D i r e c t i v e  Cuing group would 
appear to  be due to  in cr e a s e d  a c c e s s i b i l i t y  o f  s to re d  m a t e r i a l .  S in ce  
both t h a t  group and the Free R e c a l l  group were t r e a t e d  in  an 
i d e n t i c a l  way during s t o r a g e ,  the amount o f  s to r e d  in fo rm a t io n  th a t  
was a v a i l a b l e  a t  r e c a l l  can be assumed equal  f o r  both groups,  but  
a c c e s s  to  th a t  in fo rm a t io n  was enhanced s i g n i f i c a n t l y  through the  
d i r e c t i v e  c u in g  procedure .
The p r e s e n t  exper im enta l  d e s ig n  does  n o t  make a d i s t i n c t i o n  
between the  two components o f  the  d i r e c t i v e  cu ing  tech n iq u e:  a)  the  
presen ce  o f  cues  a t  r e t r i e v a l ,  and b) i n s t r u c t i o n s  to  r e c a l l  by 
c a t e g o r y .  A s i m i l a r  s i t u a t i o n  e x i s t e d  in  a number o f  s t u d i e s  
i n v e s t i g a t i n g  the e f f e c t s  o f  cu ing  s u b j e c t s  during r e c a l l  ( e . g . ,  
Green, 1974; H e r r io t ,  1972a; McConkey & H e r r io t ,  1974; Reichhart  
d Borkowski,  1978; Wingard, Buchanan & B u r n e l l ,  1 978) ,  s i n c e  the  
Verbal  cu es  used inc luded  i m p l i c i t  i n s t r u c t i o n s  to  r e c a l l  by 
c a t e g o r y ,  ( e . g . ,  "What were the t h in g s  we e a t ? " ) .  One experiment in  
which the d i s t i n c t i o n  was made between the p resen ce  o f  cues  a t  r e c a l l  
and i n s t r u c t i o n s  to use them in  r e c a l l i n g  i tem s  in  c a te g o r y  c l u s t e r s  
was reported  by Kobasigawa ( 1 9 7 4 ) .  He found th a t  f o r  normal, f i r s t
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and th ird  grade c h i ld r e n ,  the sim ple presence o f  p ic tu r e  cues a t  
r e c a l l  was not s u f f i c i e n t  to in c re a se  r e c a l l  with r e sp e c t  to non-cued 
c o n t r o l s ,  in s tr u c t io n s  to use cues ( d i r e c t iv e  cu ing) were n ec essa ry .  
Since the s u b je c ts  in  the  p resen t study and th ose  o f  Kobasigawa's 
youngest group were o f  comparable mental age, i t  would seem l o g ic a l  
to  assume th a t  any e f f e c t s  observed fo r  the d i r e c t iv e  cuing procedure 
Were due to the e f f e c t  o f  both the presence o f  r e t r i e v a l  cues and the  
in s t r u c t io n s  to r e c a l l  by ca teg o ry , and th a t  the e f f e c t s  would 
probably not have been observed i f  the in s t r u c t io n  component had been 
ab sen t.
The f a c t  th a t  the performance o f  the Free R eca ll  s u b je c ts  and 
the C ontrols did not d i f f e r  on any measure, demonstrtaed th at the  
s u b je c t s  do not spontan eou sly  use ca tegory  cues in  organ iz in g  and 
r e c a l l in g  p ic tu re  i tem s , i f  the cues are not p resen t  a t  r e t r i e v a l  as  
Well as  a t  s to r a g e .  Thus, the h y p o th e s is  th a t  cues a t  s to ra g e  a lone  
would improve r e te n t io n  was r e j e c t e d .  A s im i la r  lack  o f  sp o n ten a ie ty  
on the part o f  m en ta lly  retarded s u b je c t s  has been reported by a 
number o f  authors ( e . g . ,  Furth & Milgram, 1965; G r i f f i t h ,  S p itz  & 
Lipman, 1959; Jensen, 1965). S ince  those  s u b je c t s  in  the D ir e c t iv e  
Cuing group were a b le ,  with the a s s i s t a n c e  o f  the cuing procedure, 
to perform b e t t e r  than the C ontrols on a l l  m easures, m en ta lly  
retarded su b je c ts  are o b v io u sly  capable  o f  le a r n in g  to use the  
c a te g o r iz a t io n  s t r a te g y  o f  remembering. The reason th a t  the Free 
R eca ll  group and the C ontrols did not d i f f e r  in  performance appears 
to be th a t  sim ply g iv in g  s u b je c ts  cues during s to ra g e  i s  not  
s u f f i c i e n t  to  teach them to use the  c a te g o r iz a t io n  s t r a te g y  l a t e r  on
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a r e c a l l  t e s t .
The D ir e c t iv e  Cuing su b je c ts  a ls o  r e c a l le d  more c a te g o r ie s ,  
which in  turn resu lted  in  more item s from those c a te g o r ie s  being  
r e c a l le d ,  compared to the Free R eca ll  group and the C ontrols . The 
p o s i t i v e  c o r r e la t io n  between the number o f  c a te g o r ie s  and items 
r e c a lle d  i s  c o n s i s t e n t  with the "some or none" hyp othesis  o f  Cohen 
( 1 9 6 6 ) .  I f  su b je c ts  can be a s s i s t e d  in  ga in in g  a c ce ss  to a 
ca teg or ized  memory u n i t ,  they w i l l  r e c a l l  a s i g n i f i c a n t  number o f  
item s from th at memory u n i t .  The d i r e c t iv e  cuing procedure appears 
to  be a very sy stem atic  approach to g e t t in g  su b je c ts  to try  to  
r e t r ie v e  item s from each memory u n it  in  turn.
The f a c t  th a t  the Free R e c a l l  group and the C ontro ls  produced 
s i g n i f i c a n t l y  more redundant i tem s  than the D i r e c t i v e  Cuing s u b j e c t s  
i s  a d d i t i o n a l  ev id en ce  th a t  the d i r e c t i v e  cu ing  procedure made r e c a l l  
more s y s t e m a t i c .  Under the D i r e c t i v e  Cuing c o n d i t i o n ,  s u b j e c t s  were 
required  to r e c a l l  i tem s from each c a te g o r y  i n  tu rn ,  th ereb y  reducing  
the p r o b a b i l i t y  o f  r e c a l l i n g  redundant i tem s  from prev ious  
c a t e g o r i e s .
Cue ty p e . No d i f f e r e n c e s  in  the amount o f  c lu s t e r in g  or the 
number o f  item s or  c a te g o r ie s  r e c a l le d  were observed with r e sp ec t  to 
the type o f  cues used. Thus the data on the f i r s t  t r i a l  did not 
support the h y p oth esis  th a t a h ierarch y  o f  cue e f f e c t iv e n e s s  e x i s t s .
For the  Free R e c a l l  group, where cues  in  g e n e r a l  had no 
e f f e c t  upon r e c a l l  performance,  compared to  non-cued c o n t r o l s ,  the  
absence  o f  s i g n i f i c a n t  d i f f e r e n c e s  among the th r ee  ty p es  o f  cu es  i s  
Understandable .  But in  the ca se  o f  the D i r e c t i v e  Cuing s u b j e c t s .
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whose performance ( c l u s t e r i n g  and amount r e c a l l e d )  was a f f e c t e d  by 
the  cuing procedure,  one would have expected  the h y p o th es i sed  
h ie r a r c h y  o f  cue e f f e c t i v e n e s s ,  i f  one did e x i s t ,  to  have some 
e f f e c t .  Taking in to  c o n s id e r a t i o n  the two components o f  the d i r e c t i v e  
cu ing  procedure,  i t  i s  e v id e n t  th a t  the treatm ent  o f  the  D i r e c t i v e  
Cuing s u b j e c t s  d i f f e r e d  o n ly  i n  the type o f  cu es  p r e s e n t  a t  s to r a g e  
and r e t r i e v a l ,  and not  in  the i n s t r u c t i o n s  g iv e n  to  r e c a l l  by 
c a t e g o r y .  Looking a t  the d i f f e r e n t  r e c a l l  measures u se d ,  the f a c t  
th a t  the  ARC s c o r e s  and the number o f  c a t e g o r i e s  r e c a l l e d  both  
reached t h e i r  c e i l i n g s  on the f i r s t  t r i a l ,  f o r  the D i r e c t i v e  Cuing 
s u b j e c t s ,  due to  the  s y s t e m a t i c  i n s t r u c t i o n s  to  r e c a l l  i tem s from 
each c a te g o r y  in  turn ,  l e f t  no room f o r  ev id e n c e  o f  d i f f e r e n t i a l  
performance due to  the type o f  cues  u sed .  The number o f  i tem s  
r e c a l l e d  appears  to  be the o n ly  measure t h a t  did not  reach a c e i l i n g ,  
even with  i n s t r u c t i o n s  to  r e c a l l  by c a t e g o r y ,  th ereb y  l e a v i n g  room 
f o r  improvement due to  the type o f  cues  used .  In a c t u a l  f a c t ,  a 
t ren d ,  in  the p r ed ic ted  d i r e c t i o n  ( o b j e c t s  over  p i c t u r e s  over  words) ,  
Was noted in  the number o f  i tem s  r e c a l l e d  f o r  the th re e  ty p es  o f  
cues  w i t h in  the D i r e c t i v e  Cuing group. Though th e  trend did not  
reach s t a t i s t i c a l  s i g n i f i c a n c e ,  some i n d i c a t i o n  o f  i t  can be seen  in  
the d i f f e r e n t  l e v e l s  o f  s i g n i f i c a n c e  reached in  comparing the number 
o f  i t e m s  r e c a l l e d  by each D i r e c t i v e  Cuing sub-group and the  
C o n tr o l s .  The d i f f e r e n c e  between the performance o f  the  Contro ls  and 
the mean number o f  i t e m s  r e c a l l e d  by t h o se  s u b j e c t s  r e c e i v i n g  e i t h e r  
o b j e c t  o r  p i c tu r e  cu es  in  the D i r e c t i v e  Cuing group reached a h ig h e r  
l e v e l  o f  s i g n i f i c a n c e  ( 2  < . 0 1 ) ,  than the comparison between the
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C o n tro ls  and the D ir e c t iv e -V e r b a l  s u b j e c t s  ( 2  < . 0 5 ) .  Though th a t  in  
no way j u s t i f i e s  th e  u n c o n d it io n a l  a ccep ta n ce  o f  the  h ie r a r c h y  o f  cue  
e f f e c t i v e n e s s  h y p o th e s i s ,  i t  does warrant n o t in g  the trend over the  
t r a in in g  t r i a l s .
Mental age l e v e l . As h y p o th e s is e d ,  th e  h ig h e r  m ental age 
s u b j e c t s  r e c a l l e d  more ite m s  than th o se  o f  low er  m ental a g e . Thus 
th e  m ental age o f  m e n ta l ly  retarded  s u b j e c t s  i s  a s i g n i f i c a n t  f a c t o r  
in  d eterm in in g  the amount o f  in fo rm a tio n  th ey  can r e c a l l .  That 
f in d in g  concurs w ith  th e  r e s u l t s  o f  r e se a r c h  w ith  both  normal and 
retarded  s u b j e c t s  ( e . g . .  Coward & Lange, 1979; Emmerich <S 
Ackerman, 1978; Gerguoy & S p i t z ,  1966; Green, 1974; H a l l ,  Murphy, 
Humphreys <& W ilson , 1979; H orow itz, 1969; Kobasigawa, 1974;
L iben , 1979; Moely & S h a p iro , 1971).
No s i g n i f i c a n t  d i f f e r e n c e  was found between the h ig h e r  and 
low er m ental age s u b j e c t s ,  w ith  r e s p e c t  to  the amount o f  c l u s t e r i n g  
observed in  t h e i r  p r o to c o ls  on the f i r s t  t r i a l .  The f a c t  th a t  th o se  
s u b j e c t s  who d id  c l u s t e r  more than the C o n tr o ls ,  th a t  i s  the  
D ir e c t iv e  Cuing group, approached the maximum va lued  p o s s i b l e  fo r  
the c l u s t e r i n g  measure, i r r e s p e c t i v e  o f  m ental ag e , must be p a rt  o f  
the reason why no d i f f e r e n c e  was observed between th e  two groups.
That i s ,  s in c e  the  c l u s t e r i n g  o f  th e  D i r e c t iv e  Cuing s u b j e c t s ,  both  
high  and low mental age su b -grou p s, was c o n s i s t e n t l y  above 95%, a 
c e i l i n g  e f f e c t  may be th e  reason  fo r  the la c k  o f  a s i g n i f i c a n t  m ental 
age e f e c t .
The p r e d ic te d  Mental Age Level X R e c a l l  C on d ition  i n t e r a c t i o n  
Vas n o t  s i g n i f i c a n t ,  th ereb y  o f f e r i n g  no support fo r  the  h y p o th e s is
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th a t  s u b j e c t s  o f  h ig h e r  m ental age would be a f f e c t e d  to  a g r e a t e r  
e x te n t  by th e  ex p er im en ta l m a n ip u la t io n s ,  than th o se  o f  low er m ental 
age . That f in d in g  i s  in  c o n t r a s t  to  the r e s u l t s  o f  a s tu d y  by Green 
( 1 9 7 4 ) ,  in  which m e n ta l ly  re tard ed  s u b j e c t s  o f  h ig h e r  m ental age  
r e c a l l e d  more i te m s ,  ev id en ced  more c l u s t e r i n g  in  r e c a l l  and produced 
a s t e e p e r  performance curve over  f i v e  t r a in in g  t r i a l s ,  than did  th o se  
o f  low er m ental ag e , when both  groups o f  s u b j e c t s  were in  the  
d i r e c t i v e  cu in g  c o n d i t io n .
The f a c t  th a t  22 o f  the low er m ental age s u b j e c t s ,  and o n ly  
s i x  o f  th e  h ig h e r  m ental age group, had Down's syndrome may have had 
som ething to  do w ith  the la c k  o f  s i g n i f i c a n t  i n t e r a c t i o n ,  in  the  
p r e se n t  s tu d y .  As su g g e sted  by Green ( s e e  H e r r io t ,  Green & McConkey, 
1 9 7 3 , Exp. X II ) ,  th e  s e l e c t i o n  c r i t e r i a  ( th e  B asic  R e c a l l  A b i l i t y  
T est s c o r e s )  may have r e s u l t e d  in  a b ia se d  sam pling o f  the Down's 
syndrome p o p u la t io n :  o n ly  th o se  who cou ld  compensate f o r  t h e i r  poor 
a r t i c u l a t i o n  s k i l l s  were s e l e c t e d  ( i . e .  reached c r i t e r i o n ) .  The low er  
m ental age s u b j e c t s ,  39% o f  whom had Down's syndrome, may have had 
more e x p e r ie n c e  in  com pensating fo r  poor v e r b a l  s k i l l s ,  compared to  
th o se  o f  h ig h e r  m ental ag e . Thus the low er m ental age s u b j e c t s  may 
have been s e l e c t e d  w ith  s p e c i f i c  a b i l i t i e s  th a t  in  p art  compensated 
f o r  t h e i r  low m ental a g e s .  The data  appears to  support such an 
e x p la n a t io n ,  in  th a t  th e  low er m ental age s u b j e c t s  fo llo w e d  
i n s t r u c t io n s  a s  w e l l  a s  th o se  o f  h ig h e r  m ental a g e ,  a c h ie v in g  
e q u iv a le n t  ARC s c o r e s ,  and both groups improved p r o p o r t io n a l ly  w ith  
the a p p l i c a t io n  o f  th e  ex p er im en ta l treatm en t ( c u e s  and d i r e c t i v e  
c u i n g ) . The f a c t  th a t  the low er m ental age group was s t i l l  unable to
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r e c a l l  as many items or ca teg o r ie s  would be expected, s in c e  
experience in  compensating for verbal inadequacies would r e su lt  in  
increased a t te n t io n  paid to in s tr u c t io n s  and the learn ing o f  new 
s t r a t e g ie s ,  but not n e c e s sa r i ly  in  an increased a b i l i t y  to re ta in  
information equal to su b jects  o f  higher mean mental age. H erriot,
Green and McConkey (1973, Exp. XII) a lso  reported that Down's 
syndrome su b jec ts  showed worse o v e r a l l  r e c a l l  performance than equal 
mental age non-Down's su b jec ts ,  but that Down's group had a greater  
capacity  to b e n e f it  from a ss is ta n c e  (d ir e c t iv e  cuing) or exposure to 
the learn ing  s i tu a t io n  ( tr a n s fe r ) .
F in a l ly ,  the lower mental age su b jects  produced more 
in tru s io n s  than those o f  higher mental age, suggesting  that the 
former group was doing more gu essin g . A s im ila r  in ter p r e ta t io n  was 
made by Gerjuoy and S p itz  (1966).
Summary o f  i n i t i a l  e f f e c t s . Based on the r e s u lt s  o f  the f i r s t  
tra in in g  t r i a l ,  m entally retarded su b jects  required to r e c a l l  the 
names o f  ca tegor izab le  p icture items w i l l  use the ca teg o r iza tio n  
s tra teg y  o f  remembering to a greater  ex tent and r e c a l l  more item s, 
i f  they rece iv e  category cues a t storage and d ir e c t iv e  cuing during 
the r e c a l l  t e s t ,  as compared with non-cued c o n tr o ls .  Simply having 
cues present at storage followed by a standard, non-cued free  r e c a l l  
t e s t  has no e f f e c t  upon r e c a l l  performance. The use o f  the d ir e c t iv e  
cuing procedure a lso  encourages sub jects  to r e c a l l  more ca teg o r ie s  and 
produce fewer redundant item s, further evidence o f  a more e f f i c i e n t  
memory search , compared to the other groups. The r e s u lt s  suggested  
that the type o f  cue used makes no d if fe r e n c e ,  though a trend for
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o b je c t  and p ic tu r e  cu es  to  be su p e r io r  to  v e r b a l  c u e s ,  w ith  r e s p e c t  
to  the number o f  i te m s  r e c a l l e d ,  was o b se rv ed . The m ental age o f  the  
s u b j e c t s  has an e f f e c t  upon the amount o f  in fo r m a t io n  r e c a l l e d  
(number o f  c a t e g o r ie s  and i t e m s ) ,  w ith  h ig h e r  m ental age s u b j e c t s  
r e c a l l i n g  more in fo rm a tio n  than th o se  o f  low er m ental age . A s i m i l a r  
e f f e c t  o f  mental age upon o r g a n iz a t io n  in  r e c a l l  ( c l u s t e r i n g )  was n ot  
o b serv ed , most l i k e l y  due to  a c e i l i n g  e f f e c t ,  s in c e  s u b j e c t s  who did  
c l u s t e r  in  r e c a l l ,  c lu s t e r e d  a t  about the  100% l e v e l ,  i r r e s p e c t i v e  
o f  m ental a g e . Lower m ental age s u b j e c t s  did appear to  g u ess  more in  
a ttem p tin g  to  r e c a l l  the names o f  the  p ic tu r e  i te m s ,  than did  th o se  
o f  h ig h e r  m ental age .
T ra in in g  E f f e c t s
I t  was h y p o th e s ise d  th a t  the r e c a l l  performance ( c l u s t e r i n g  and 
number o f  i te m s  r e c a l l e d )  o f  a l l  s u b j e c t s  would improve over  the  
th r e e  t r a in in g  t r i a l s ,  though no change in  the  r e l a t i v e  p o s i t i o n s  o f  
the v a r io u s  sub -grou p s, w ith  r e s p e c t  to  each o t h e r ,  was e x p e c te d .
T r i a l s . As h y p o th e s is e d ,  the  number o f  i te m s  r e c a l l e d  by th e  
exp er im en ta l s u b j e c t s  in  g e n e r a l  in crea sed  s i g n i f i c a n t l y  over  the  
th r e e  t r a in in g  t r i a l s .  A s im i l a r  improvement in  amount r e c a l l e d  over  
t r i a l s  was reported  by a number o f  o th e r  au th ors  ( e . g . .  Coward & 
Lange, 1979; Emmerich <4 Ackerman, 1978; Evans, 1970; Fagan,
1969; Gerjuoy & W inters, 1970; H orow itz, 1969; McConkey & Green,
1973; Moely & S h ap iro , 1971; Palmer, 1 9 7 4 ) .  The C ontro l g rou p 's  
r e c a l l  performance a l s o  improved, w ith  more item s b e in g  r e c a l l e d  on 
the th ir d  t r i a l  than on the f i r s t .  Thus, rep eated  exposure to  the  
memory ta sk  r e s u l t e d  in  improved r e c a l l  perform ance.
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With r e s p e c t  to  the  ARC s c o r e s ,  no improvement was observed  
a c r o s s  the th ree  t r a in in g  t r i a l s .  For th e  D i r e c t iv e  Cuing s u b j e c t s ,  
t h i s  was p o s s ib ly  due to  a c e i l i n g  e f f e c t ,  as  d e sc r ib e d  e a r l i e r .  With 
regards to  the Free R e c a l l  group and the C o n tr o ls ,  no improvement 
was made in  the  amount o f  c l u s t e r i n g  observed in  t h e i r  r e c a l l  
p r o t o c o l s .  Thus, even w ith  repeated  exposure to  c a t e g o r iz a b le  p ic tu r e  
i t e m s ,  w ith  o r  w ith out c a te g o r y  cu es  a t  s t o r a g e ,  th e  m e n ta l ly  
retard ed  s u b j e c t s  in  th e  p r e se n t  s tu d y  d id  n ot sp o n ta n e o u s ly  in c r e a s e  
t h e i r  use  o f  the c a t e g o r i z a t io n  s t r a t e g y  o f  remembering.
R e c a l l  c o n d i t io n . The D ir e c t iv e  Cuing s u b j e c t s  con tin u ed  to  
a c h ie v e  h ig h e r  r e c a l l  s c o r e s  ( c l u s t e r i n g  and number o f  i tem s and 
c a t e g o r i e s  r e c a l l e d ) ,  than e i t h e r  the Free R e c a l l  group or  the  
C o n tr o ls .  The l a t t e r  two groups did n ot d i f f e r ,  th ereb y  dem on stratin g  
th a t  even w ith  rep eated  exposure to  c a te g o r y  cu es  a t  s to r a g e ,  
s u b j e c t s  do n ot sp o n ta n e o u s ly  use  them to o rg a n ize  f o r  remembering.
A p o s i t i v e  c o r r e l a t i o n  between ARC s c o r e s  and both  the number 
o f  ite m s  and c a t e g o r i e s  r e c a l l e d  was o b se r v e d .  That c o r r e la t io n  
s u g g e s t s  a r e l a t i o n s h i p  between o r g a n iz a t io n  and amount r e c a l l e d ,  
c o n s i s t e n t  w ith  th a t  rep orted  by o th e r  r e s e a r c h e r s  ( e . g . ,  Evans,
1970; Gerjuoy & S p i t z ,  1966; H e r r io t  5 Cox, 1971; P u f f ,  Murphy & 
F errara , 1977; Thompson, Hamlin & Roenker, 1972).
Though h igh  ARC s c o r e s  and the r e c a l l  o f  a la r g e  number o f  
c a t e g o r i e s  may be a r t i f a c t s  o f  th e  d i r e c t i v e  cu in g  procedure,  
r e s u l t i n g  from the s y s te m a t ic  in s t r u c t io n s  to  r e c a l l  item s from each  
c a te g o r y  in  tu rn , th e  c o r r e l a t i o n  between each o f  th o se  measures and 
the number o f  ite m s  r e c a l l e d  i s  n o t .  That i s ,  i n s t r u c t in g  s u b j e c t s
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to  r e c a l l  i tem s by c a te g o r y  and naming each c a te g o r y  in  turn fo r  
them, would o b v io u s ly  r e s u l t  in  a more s tr u c tu r e d  or  organ ized  r e c a l l  
p r o t o c o l ,  and would most l i k e l y  r e s u l t  in  more c a t e g o r i e s  b e in g  
r e c a l l e d ,  but i t  would not n e c e s s a r i l y  r e s u l t  in  more ite m s  b e in g  
r e c a l l e d ,  u n le s s  th e  type o f  memory se a r c h  i t  encouraged was more 
e f f e c t i v e  than th a t  norm ally  used by the s u b j e c t s .  Thus, i n s t r u c t in g  
m e n ta l ly  re tard ed  s u b j e c t s  to  use c a te g o r y  c u es  in  r e c a l l i n g  p ic tu r e  
i tem s does  r e s u l t  in  a more organ ized  r e c a l l  p r o to c o l  and in  more 
i tem s b e in g  r e c a l l e d .
The number o f  redundant ite m s  produced by th e  Free R e c a l l  
group and the C on tro ls  in c r e a se d  over  the th r e e  t r a in in g  t r i a l s ,  
w h ile  th a t  o f  the D ir e c t iv e  Cuing group remained s i g n i f i c a n t l y  low er .  
Thus, s u b j e c t s  g iv en  the s t r u c tu r e  o f  th e  d i r e c t i v e  cu in g  procedure  
con tin u ed  to  r e c a l l  e f f i c i e n t l y ,  w h i le  th e  o th e r  groups became more 
and more r e p e t i t i v e .  In g e n e r a l ,  th e  number o f  redundant item s  
observed was n e g a t iv e ly  c o r r e la te d  w ith  c l u s t e r i n g  and number o f  
ite m s  r e c a l l e d ,  in d i c a t i n g  th a t  redundancy was r e la t e d  to  poor r e c a l l  
perform ance.
Cue t y p e . Even over the th r e e  t r a in in g  t r i a l s ,  no s i g n i f i c a n t  
d i f f e r e n c e s  were found in  amount o f  c l u s t e r i n g  or number o f  i tem s  
r e c a l l e d  w ith  r e s p e c t  to  the th r e e  ty p e s  o f  c u es  u se d .  However, on 
a l l  th r e e  t r a in in g  t r i a l s ,  th o se  s u b j e c t s  r e c e iv in g  p ic tu r e  cu es  
produced s i g n i f i c a n t l y  more in t r u s io n s  than th o se  exposed to e i t h e r  
o b j e c t  or  v erb a l  c u e s .  Though Gerjuoy and S p i t z  (1966)  in te r p r e te d  
in t r u s io n s  a s  an i n d ic a t io n  o f  the amount o f  g u e s s in g  b e in g  done by 
s u b j e c t s  on the r e c a l l  t e s t ,  the  s i t u a t i o n  does n o t  appear to be as
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s tr a ig h t fo r w a r d  in  the  p r e se n t  c a s e .  For th e  Free R e c a l l  s u b j e c t s ,  
th e  P ic tu r e  cue group produced 10 i n t r u s i o n s  th a t  were a c tu a l  names 
o r  d e s c r i p t i o n s  o f  the p ic tu r e  cu es  u se d .  Only one o th e r  in tr u s io n  o f  
th a t  type was observed in  a l l  the  r e c a l l  p r o t o c o ls  o f  the  o th e r  two 
groups o f  Free R e c a l l  s u b j e c t s ,  and not one was produced by s u b j e c t s  
from the o th e r  r e c a l l  c o n d i t io n s .  S in c e  th e  names (o r  d e s c r i p t i o n s )  
o f  cu es  made up 42% o f  th e  i n t r u s io n s  produced by th e  Free  
R e c a l l - P ic t u r e  group, i t  appears th a t  f o r  th o se  s u b j e c t s  th e r e  was 
some c o n fu s io n  as  to  which p i c t u r e s  th ey  were to  r e c a l l  ( i . e . ,  c u es  
o r  to-be-remembered i t e m s ) , th ereb y  e x p la in in g  in  p a rt  th e  la r g e  
number o f  i n t r u s io n s  th a t  th a t  group produced. For the D ir e c t iv e  
C u in g -P ic tu re  s u b j e c t s ,  e v id e n c e  o f  th e  same c o n fu s io n  was n o t  found,  
which was to  be e x p e c te d ,  s in c e  th o se  s u b j e c t s  had the p ic tu r e  cues  
p r e s e n t  during  the r e c a l l  t e s t .  E x a c t ly  why th e  D i r e c t iv e  
C u in g -P ic tu re  group produced more i n t r u s io n s  than th e  D ir e c t iv e  
C uing-O bject o r  -V erb a l groups i s  n o t  c l e a r .  One p o s s i b l e  
e x p la n a t io n  may be th a t  s in c e  both the to-be-rem embered item s and 
the c a te g o r y  cu es  were p i c t u r e s ,  when s u b j e c t s  are  exposed to p ic tu r e  
cu es  a t  r e t r i e v a l  and requ ired  to  r e c a l l  a l l  p i c t u r e s  s e e n ,  the  
p ic tu r e  cu es  may have been r e s p o n s ib le  fo r  a c e r t a i n  amount o f  
r e t r o a c t iv e  i n h i b i t i o n .  That i s ,  o f  th e  20 p i c t u r e s  ( c u e s  and ite m s)  
the s u b j e c t s  were exposed to  during the p r e s e n t a t io n ,  fo u r  were 
p r e se n t  during  the r e c a l l  t e s t  and the o th e r  16 were to  be r e c a l l e d .  
The s i t u a t i o n  was e s s e n t i a l l y  th e  same a s  th a t  rep orted  by o th e r  
a u th o rs  ( e . g . ,  R oed iger , 1978; R o ed ig er , S t e l l o n  & T u lv in g ,  1977)  
in  which i t  was found th a t  p a r t - l i s t  c u e s  o r  c o n te x t  words e x e r t  an
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i n h i b i t t i n g  e f f e c t  by com peting w ith  t a r g e t  words a t  r e t r i e v a l .  In 
the c a se  o f  o b j e c t  and v erb a l  c u e s ,  th e  d i f f e r e n c e  between the format 
o f  th e  cu es  and the to-be-remembered item s would be g r e a t  enough to  
s i g n i f i c a n t l y  low er th e  p r o b a b i l i t y  o f  a s im i l a r  i n h i b i t t i n g  e f f e c t .  
S in c e  th e  P ic tu r e  cue s u b j e c t s  d id  n ot d i f f e r  from the o th e r  two cue 
groups, w ith  r e s p e c t  to  c l u s t e r i n g  and number o f  i tem s r e c a l l e d ,  and 
n e i t h e r  o f  th o se  m easures c o r r e la t e d  w ith  the number o f  in t r u s io n s  
produced, th e  s i g n i f i c a n t  Cue Type e f f e c t  f o r  in t r u s i o n s  may i n d i c a t e  
t h a t ,  though th e  type o f  cue used was n o t  s u f f i c i e n t  to  produce 
s i g n i f i c a n t  d i f f e r e n c e s  in  th e  two p r in c ip le  dependent v a r i a b l e s ,  
th e r e  i s  a l e s s  con sp icu o u s  u n d er ly in g  e f f e c t .
Mental age l e v e l . Over th e  th r e e  t r a in in g  t r i a l s ,  the  h ig h e r  
m ental age s u b j e c t s  con tin u ed  to  r e c a l l  more item s and more 
c a t e g o r i e s  than th o se  o f  low er m ental a g e .  No d i f f e r e n c e s  were 
observed on th e  c l u s t e r i n g  m easure. Those who d id  c l u s t e r  ( D i r e c t i v e  
Cuing) did so a t  a near p e r f e c t  l e v e l ,  l e a v in g  no room fo r  
d i f f e r e n c e s  between m ental age grou p s. Thus, m ental age con tin u ed  to  
be a s i g n i f i c a n t  f a c t o r  in  d eterm in in g  the amount o f  in fo rm a tio n  
r e c a l l e d ,  though any p o t e n t i a l  d i f f e r e n c e s  in  o r g a n iz a t io n  continued  
to  be co n cea led  by a c e i l i n g  e f f e c t .
Summary o f  t r a in in g  e f f e c t s . I t  was dem onstrated th a t  over  
repeated  t r i a l s  th e  number o f  i te m s  b e in g  r e c a l l e d  in c r e a s e d .  Though 
a l l  groups improved over  the th r e e  t r a in in g  t r i a l s ,  t h e i r  r e l a t i v e  
p o s i t i o n s  remained the same a s  on the i n i t i a l  t r i a l ,  w ith  the  
d i r e c t i v e  c u in g  procedure producing s u p e r io r  r e s u l t s ,  compared to  the  
o th e r  two groups, and s i m i l a r l y ,  h ig h e r  m ental age s u b j e c t s  r e c a l l e d
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more item s than th o se  o f  low er m ental age .
The d i r e c t i v e  cu in g  procedure con tin u ed  to  produce near p e r f e c t  
c l u s t e r i n g  in  r e c a l l ,  w h ile  th e  l e v e l  o f  c l u s t e r i n g  observed in  the  
p r o to c o ls  o f  the o th e r  groups remained s i g n i f i c a n t l y  low er and did  
n ot in c r e a s e  over t r i a l s .  A pparently  m e n ta l ly  re tard ed  s u b j e c t s  do 
n ot sp o n ta n eo u s ly  le a r n  to  use the c a t e g o r i z a t i o n  s t r a t e g y  o f  
remembering.
The type o f  cu es  used con tin u ed  to  have no s i g n i f i c a n t  e f f e c t  
upon e i t h e r  o r g a n iz a t io n  or amount r e c a l l e d .  But, s i g n i f i c a n t  
d i f f e r e n c e s  in  the number o f  i n t r u s io n s  produced by th e  d i f f e r e n t  cue  
groups d id  s u g g e s t  th e  e x i s t e n c e  o f  a complex u n d er ly in g  e f f e c t  due 
to  the type o f  cue u se d .
T ra n sfer  o f  T ra in in g
J a k o b o v its  (1969)  proposed th a t  t r a n s f e r  i s  perhaps the s i n g l e  
most im portant con cep t in  the th eo ry  and p r a c t i c e  o f  e d u c a t io n .  I f  
t r a in in g  methods a re  to  be o f  any p r a c t i c a l  u s e ,  the  a b i l i t y  o f  th e  
t r a i n e e s  to  g e n e r a l i z e  from t h e i r  t r a in in g  to  a new s i t u a t i o n  i s  
paramount. In the p r e se n t  s tu d y , i t  was h y p o th e s ise d  th a t  p o s i t i v e  
t r a n s f e r  e f f e c t s  would be observed as  a r e s u l t  o f  th e  v a r io u s  
exp er im en ta l m a n ip u la t io n s .
R e c a l l  c o n d i t io n . The D i r e c t iv e  Cuing s u b j e c t s  produced a 
g r e a t e r  amount o f  c l u s t e r i n g  and r e c a l l e d  more item s on the t r a n s f e r  
t r i a l ,  than e i t h e r  the Free R e c a l l  group o r  the C o n tr o ls .  Thus as  
h y p o th e s is e d ,  a p o s i t i v e  t r a n s f e r  e f f e c t  was observed  fo r  the  
d i r e c t i v e  cu in g  procedure. The Free R e c a l l  s u b j e c t s  and th e  C on tro ls  
did n o t  d i f f e r  from each o th e r  e i t h e r  in  the amount o f  c l u s t e r i n g  or
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th e  number o f  i te m s  r e c a l l e d  on th e  t r a n s f e r  t r i a l ,  th ereb y  n ot  
su p p o r t in g  the h y p o th e s is  th a t  a l l  o f  the ex p er im en ta l  s u b j e c t s  would 
show p o s i t i v e  t r a n s f e r  e f f e c t s .  S in c e  t h e i r  s c o r e s  on both  dependent  
m easures were low and did  n o t  d i f f e r  throughout t r a i n i n g ,  a 
s i g n i f i c a n t  d i f f e r e n c e  between th e  s c o r e s  o f  th e  Free R e c a l l  group 
and th e  C o n tro ls  would n ot be e x p e c te d .
The f a c t  th a t  th e  D i r e c t i v e  Cuing group had a s i g n i f i c a n t  drop  
in  c l u s t e r i n g  and number o f  i te m s  r e c a l l e d ,  comparing t r a n s f e r  and 
t r a in in g  s c o r e s ,  s u g g e s t s  th a t  th e  t r a n s f e r  e f f e c t  was n o t  c o m p le te ,  
and could  perhaps improve w ith  f u r th e r  t r a n s f e r  t r i a l s .  The 
s i g n i f i c a n t  in c r e a s e  in  th e  number o f  redundant ite m s  produced by th e  
D ir e c t iv e  Cuing s u b j e c t s  on th e  t r a n s f e r  t r i a l  em phasizes the  
im portance o f  t h e i r  low redundancy s c o r e s  d u rin g  t r a in in g  and the  
e f f i c i e n c y  o f  th e  d i r e c t i v e  c u in g  p roced u re , in  k eep in g  th e  r e c a l l  
p r o c e s s  s y s t e m a t ic .
Cue t y p e . There was a s i g n i f i c a n t  Cue Type e f f e c t  on the  
t r a n s f e r  t r i a l .  S u b je c ts  tr a in e d  w ith  o b j e c t  c u es  tended to  c l u s t e r  
more on th e  t r a n s f e r  t r i a l ,  than d id  th o se  t r a in e d  w ith  v e r b a l  c u e s ,  
w ith  th e  group exposed to  p ic tu r e  c u e s  s c o r in g  in  betw een the o th e r  
two gro u p s. F u rth er  e v id e n c e  o f  d i f f e r e n t i a l  t r a in in g  e f f e c t s  on 
t r a n s f e r  due to  th e  type o f  cue used was ob served  in  th e  comparison  
o f  th e  performance o f  th e  D i r e c t i v e  Cuing s u b j e c t s  and th e  C o n tr o ls .  
The D ir e c t iv e - O b j e c t  group r e c a l l e d  more i te m s  and c lu s t e r e d  more on 
the  t r a n s f e r  t r i a l  than th e  C o n tr o ls ,  w h i le  th e  D i r e c t i v e - P i c t u r e  and 
-V erb a l s u b j e c t s '  performance was n o t  s i g n i f i c a n t l y  d i f f e r e n t  from 
th a t  o f  th e  C o n tro ls  on e i t h e r  m easure. In t h i s  c o n t e x t .  Green
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(1974)  has rep o rted  th a t  h e r  s u b j e c t s  t r a in e d  w ith  d i r e c t i v e - v e r b a l  
cu es  d id  no b e t t e r  ( c l u s t e r i n g  o r  number o f  i te m s  r e c a l l e d )  than her  
non-cued c o n t r o l s  on a s e r i e s  o f  f i v e  t r a n s f e r  t r i a l s .  Thus the  
r e s u l t s  o f  th e  p r e se n t  s tu d y  i n d i c a t e  t h a t  th e  type o f  cue used w ith  
th e  d i r e c t i v e  cu in g  procedure d o es  have an e f f e c t  upon o r g a n iz a t io n  
and amount r e c a l l e d  on a t r a n s f e r  t r i a l ,  w ith  o b j e c t  c u es  b e in g  
d e f i n i t e l y  s u p e r io r  to  both p ic tu r e  and v e r b a l  c u e s .
The s i t u a t i o n  w i t h in  th e  Free R e c a l l  group was somewhat 
d i f f e r e n t  an d «u n exp ected . S in c e  th a t  group d id  n ot d i f f e r  in  
c l u s t e r i n g  or amount r e c a l l e d  during  t r a i n i n g ,  compared to  the  
C o n tr o ls ,  no d i f f e r e n c e s  were ex p ected  on th e  t r a n s f e r  t r i a l .  But,  
th e  Free R e c a l l  s u b j e c t s  t r a in e d  w ith  v e r b a l  c u es  r e c a l l e d  more i te m s  
than th e  C o n tro ls  on th e  t r a n s f e r  t r i a l .  The most probab le  
e x p la n a t io n  f o r  th a t  s i t u a t i o n  appears to  be th e  f a c t  th a t  the Free  
R e c a l l -V e r b a l  s u b j e c t s  produced s i g n i f i c a n t l y  more redundant ite m s  
d u rin g  the th r e e  t r a in in g  t r i a l s ,  th u s  th ey  had a c t u a l l y  v e r b a l iz e d  
and reh earsed  some o f  th e  to-be-rem em bered item s more o f t e n  than the  
o th e r  Free R e c a l l  s u b j e c t s  and the C o n tr o ls .
M ental age l e v e l . On th e  t r a n s f e r  t r i a l ,  th e  h ig h e r  m ental 
age s u b j e c t s  (mean MA = 7 .9 4  y r . )  con tin u ed  to  r e c a l l  more ite m s  and 
c a t e g o r i e s  than th o se  o f  low er m enta l age (mean MA = 5 .0 9  y r . ) ,  
th ereb y  co n firm in g  the h y p o th e s i s  th a t  m ental age i s  a s i g n i f i c a n t  
f a c t o r  a f f e c t i n g  the amount o f  in fo r m a t io n  a s u b j e c t  can r e c a l l .
Green ( 1 9 7 4 ) ,  w ith  h ig h  and low m ental age re ta rd ed  a d u l t s  (mean MA 
* 7 .9 5  v s  5 .7 5  y r .  r e s p e c t i v e l y ) ,  rep o rted  s i m i l a r  t r a n s f e r  r e s u l t s  
f o r  amount r e c a l l e d .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
102
A p u z z l in g  f in d in g  in  the  t r a n s f e r  d a ta  i s  th a t  th e  low er  
m ental age s u b j e c t s  had h ig h e r  ARC s c o r e s  than th o se  o f  h ig h e r  
m ental a g e .  In f a c t ,  th e  c l u s t e r i n g  o f  th e  h ig h e r  m ental age s u b j e c t s  
a c t u a l l y  dropped s i g n i f i c a n t l y  on t r a n s f e r ,  w h i le  th a t  o f  the low er  
m ental age group remained th e  same as  d u rin g  t r a i n i n g .  The a n a l y s i s  
o f  th e  p r e d ic te d  i n t e r a c t i o n  o f  Mental Age L eve l and R e c a l l  Conditon  
r e v e a le d  th a t  the  low er m ental age s u b j e c t s  g iv e n  d i r e c t i v e  cu in g  
t r a in in g  c lu s t e r e d  more than th o se  o f  h ig h e r  m ental age and g iv e n  th e  
same t r a i n i n g .  The o th e r  sub -grou p s w i t h in  th e  Free R e c a l l  and 
C on tro l c o n d i t io n s  d id  n o t  d i f f e r  s i g n i f i c a n t l y .  S in c e  th e  h ig h e r  
m ental age s u b j e c t s  tr a in e d  w ith  th e  d i r e c t i v e  cu in g  procedure  
r e c a l l e d  more in fo r m a t io n  ( i t e m s  and c a t e g o r i e s ) ,  but c lu s t e r e d  l e s s  
than th o se  o f  low er m ental a g e ,  th e  m e r i t s  o f  th e  c a t e g o r i z a t i o n  
s t r a t e g y  o f  remembering are put in t o  q u e s t io n .  In o th erw ord s, s in c e  
th e  c o r r e l a t i o n  between ARC s c o r e s  and number o f  i te m s  r e c a l l e d  by 
a l l  s u b j e c t s  on th e  t r a n s f e r  t r i a l  was a lm o st  n i l  (_r = .0 0 5 3 ) ,  the  
s t a t i s t i c s  s u g g e s t  th a t  th e r e  was no r e l a t i o n s h i p  between th e  amount 
s u b j e c t s  c lu s t e r e d  on th e  t r a n s f e r  t r i a l  and how many i te m s  th ey  
remembered, th ereb y  im p ly in g  th a t  th e  c a t e g o r i z a t i o n  s t r a t e g y  o f  
remembering was n o t  th a t  b e n e f i c i a l .
B efo re  a c t u a l l y  r e j e c t i n g  the h y p o th e s i s  th a t  the  
c a t e g o r i z a t i o n  s t r a t e g y  o f  remembering i s  a s i g n i f i c a n t  method o f  
in c r e a s in g  the amount o f  in fo r m a t io n  s u b j e c t s  can r e c a l l ,  th e  raw 
d ata  was re-ex a m in ed . Looking a t  the r e c a l l  p r o t o c o l s ,  a p a t te r n  o f  
resp on din g  seemed to  be p r e s e n t .  S p e c i f i c a l l y ,  a l l  o f  th e  D ir e c t iv e  
Cuing s u b j e c t s  tended to  r e c a l l  in  c l u s t e r s .  Once th e y  had gone
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through th e  fo u r  c a t e g o r i e s ,  one a t  a t im e ,  th e y  o f t e n  r e c a l l e d  a 
few more ite m s  in  a n o n -c lu s te r e d  f a s h io n .  The d i f f e r e n c e  between  
th e  h ig h e r  m ental age s u b j e c t s  and th o se  o f  low er  m ental age was 
seen  in  the second s t a g e ,  where th e  a d d i t i o n a l ,  n o n -c lu s te r e d  item s  
were r e c a l l e d .  The h ig h e r  m ental age s u b j e c t s  r e c a l l e d  more i te m s  on 
th e  second tim e around, compared to  th o se  o f  low er  m ental a g e .  That 
apparent trend was supported  by th e  s i g n i f i c a n t  d i f f e r e n c e s  in  th e  
number o f  i te m s  r e c a l l e d  by th e  two m enta l age g ro u p s. The 
unexpected  ARC s c o r e  d i f f e r e n c e  between th e  h ig h e r  and low er m ental  
age groups i s  a l s o  c o n s i s t e n t  w ith  th e  re sp o n se  p a t te r n  th a t  appeared  
to  emerge. For exam ple, two s u b j e c t s  who r e c a l l  a p a ir  o f  i tem s  
from each o f  th r e e  c a t e g o r i e s  would each have i d e n t i c a l  ARC s c o r e s .  
But i f  one o f  them, s u b j e c t  "A", went on to  r e c a l l  th r e e  more ite m s  
from c a t e g o r i e s  a lr e a d y  r e c a l l e d  and one item  from the fo u r th  
c a te g o r y ,  s u b j e c t  A 's  ARC s c o r e  would d e c r e a s e ,  s i n c e  th e  o v e r a l l  
c l u s t e r i n g  would no lo n g e r  be p e r f e c t .  At the  same t im e ,  A 's  o th e r  
s c o r e s  (number o f  i te m s  and c a t e g o r i e s  r e c a l l e d )  would have 
in c r e a s e d .  Thus, t h e o r e t i c a l l y ,  a s i t u a t i o n  may e x i s t  in  which a t  
one p o in t  during  the r e c a l l  t e s t ,  a l l  s u b j e c t s  cou ld  have i d e n t i c a l  
s c o r e s  and depending on w hether th ey  co n t in u ed  to  a ttem p t to  r e c a l l  
more i te m s  ( a s  th e  h ig h e r  m enta l age s u b j e c t s  seemed to  d o ) ,  t h e i r  
f i n a l  s c o r e s  would o r  would n ot remain e q u a l .  S in c e  th e  A djusted  
R atio  o f  C lu s t e r in g  i s  in dependent o f  th e  number o f  i te m s  or  
c a t e g o r i e s  r e c a l l e d  (Roenker, Thompson & Brown, 1 9 7 1 ) ,  i t  i s  q u i t e
p o s s i b l e  fo r  ARC s c o r e s  to  d e c r e a s e  w h i le  the number o f  i te m s  a n d /o r  
c a t e g o r i e s  r e c a l l e d  in c r e a s e s .
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A second f a c t o r  th a t  may be r e la t e d  to  the unexpected  
d i f f e r e n c e  between th e  c l u s t e r i n g  s c o r e s  o f  th e  two m ental age groups  
i s  t h e i r  i n t e r p r e t a t i o n  o f  th e  o b j e c t i v e  o f  th e  memory game th ey  were 
in v o lv e d  in ;  to  r e c a l l  a l a r g e  number o f  i te m s  v e r s u s  to  r e c a l l  
ite m s  by c a te g o r y .  Though th e  ex p er im en ter  i n i t i a l l y  e x p la in e d  th a t  
the o b j e c t i v e  was to  r e c a l l  a s  many i te m s  a s  p o s s i b l e ,  the  D ir e c t iv e  
Cuing s u b j e c t s  r e c e iv e d  fu r th e r  i n s t r u c t i o n s  to  r e c a l l  i tem s from one 
c a te g o r y  a t  a t im e , im p ly in g  a second o b j e c t i v e .  T h e r e fo r e ,  under  
the d i r e c t i v e  cu in g  p roced u re , s u b j e c t s  cou ld  p e r c e iv e  th e  o b j e c t i v e  
to  be: a )  to  c l u s t e r ;  b) to  r e c a l l  many i t e m s ,  o r  c )  b o th . I t  i s  
p o s s i b l e  t h a t  the p e r c e p t io n  o f  th e  ta s k  by th e  two m ental age groups  
cou ld  have been d i f f e r e n t .
Summary o f  t r a n s f e r  o f  t r a i n i n g . T ra in in g  m e n ta l ly  re tard ed  
s u b j e c t s  w ith  th e  d i r e c t i v e  c u in g  tech n iq u e  r e s u l t e d  in  p o s i t i v e  
t r a n s f e r  o f  t r a in in g  e f f e c t s ,  as  a l s o  has been found w ith  b locked  
p r e s e n ta t io n  ( e . g . ,  B i l s k y  & Evans, 1970; B i l s k y ,  Evans & G i lb e r t ,  
1 9 7 2 ) and imagery ( e . g . .  Burger & Blackman, 1976; Zupnick à Meyer, 
1 9 7 5 ) v a r i a b l e s .  S im ply e x p o s in g  s u b j e c t s  to  c a te g o r y  cu es  during  
t r a i n i n g ,  fo l lo w e d  by a standard  non-cued f r e e  r e c a l l  t e s t  had no 
d i f f e r e n t i a l  e f f e c t  on t r a n s f e r  perform ance, a s  compared to  non-cued  
p r e s e n ta t io n  and f r e e  r e c a l l  form at.
The ty p e  o f  cue used i s  a s i g n i f i c a n t  f a c t o r ,  when the  
d i r e c t i v e  cu in g  procedure i s  b e in g  u se d .  O bject cu es  proved to  be 
s u p e r io r  to  p ic tu r e  o r  v e r b a l  cu es  in  amount r e c a l l e d  and c l u s t e r i n g  
on the t r a n s f e r  t r i a l .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
105
F i n a l l y ,  the  m ental age o f  a s u b je c t  i s  a s i g n i f i c a n t  v a r ia b le  
in  th e  d e te r m in a t io n  o f  a s u b j e c t ' s  a b i l i t y  to  r e c a l l  the  names o f  
i t e m s .  With r e s p e c t  to  c l u s t e r i n g ,  th e  f in d in g s  were not  
s tr a ig h t fo r w a r d .  I t  appears th a t  the tendency  o f  h ig h e r  mental age  
s u b j e c t s  to  r e c a l l  more item s than th o se  o f  low er m ental ag e , th a t  
i s ,  t h e i r  trend towards a more e x h a u s t iv e  memory s e a r c h ,  may 
p a r a d o x ic a l ly  r e s u l t  in  low er c l u s t e r i n g  s c o r e s .  I t  i s  apparent th a t  
the use o f  th e  c a t e g o r iz a t io n  s t r a t e g y  o f  remembering in  the t r a n s f e r  
s i t u a t i o n  may a s s i s t  the s u b je c t  to  a c e r t a i n  p o in t ,  a f t e r  which i t  
i s  dropped and a l e s s  s y s te m a t ic  memory se a r c h  c o n t in u e s .
C on c lu s io n s  and A p p l ic a t io n s
The p r e se n t  s tu d y  dem onstrated th a t  m e n ta l ly  re ta rd ed  s u b j e c t s  
can le a r n  to  use th e  c a t e g o r i z a t io n  s t r a t e g y  o f  remembering, though  
th ey  do n ot u se  i t  sp o n ta n e o u s ly .  A number o f  f a c t o r s  proved to  be 
r e le v a n t  to  the a c q u i s i t i o n  o f  th a t  s t r a t e g y  and in c r e a se d  amount 
r e c a l l e d ;  a )  a s u b j e c t ' s  m ental age; b) the type o f  t r a in in g  g iv e n ;  
c )  the ty p e  o f  cue u sed . High m ental age was r e la t e d  to  g r e a te r  
r e c a l l  o f  i te m s  during  both t r a in in g  and t r a n s f e r .  The d i r e c t i v e  
cu in g  procedure r e s u l t e d  in  in c r e a se d  c l u s t e r i n g  and amount r e c a l l e d  
in  a l l  p h ases  o f  the exp er im en t.  In th e  c a se  o f  the type o f  cu es  
Used, a d e f i n i t e  d i f f e r e n c e  in  e f f e c t s  was observed  o n ly  on the  
t r a n s f e r  t r i a l ,  where o b j e c t  cu es  proved s u p e r io r  to  p ic tu r e  and 
v e r b a l  cu es  w ith in  th e  d i r e c t i v e  cu in g  p roced u re .
The o b j e c t i v e s  o f  the  p r e se n t  s tu d y  d id  n ot in c lu d e  the  
developm ent o f  te a c h in g  s t r a t e g i e s  to  be used w ith  m e n ta l ly  re tard ed  
s tu d e n t s ,  but some s u g g e s t io n s  may be made. The memory d e f i c i t s  o f
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re ta rd ed  p erson s  have a hand icapp ing  e f f e c t  upon many a s p e c t s  o f  
t h e i r  p e r so n a l  developm ent and p r o g r e ss  towards in d ep en d en ce , ran g in g  
from rea d in g  com prehension to  d o in g  the w eek ly  sh o p p in g .  The r e s u l t s  
o f  the  p r e s e n t  s tu d y  dem onstrated th a t  the d i r e c t i v e  cu in g  tech n iq u e  
i s  a e f f e c t i v e  method o f  t r a in in g  m e n ta l ly  re tard ed  p erso n s  to  use  
th e  c a t e g o r i z a t i o n  s t r a t e g y  o f  remembering, th ereb y  im proving t h e i r  
r e c a l l  perform ance. I t  was a l s o  shown t h a t  when u s in g  the d i r e c t i v e  
cu in g  te c h n iq u e ,  o b j e c t  c u es  are  b e t t e r  than p ic tu r e  or  v e r b a l  c u e s ,  
in  prom oting t r a n s f e r  o f  l e a r n in g .
T eachers  must be c o g n is a n t  o f  th e  numerous f a c t o r s  a f f e c t i n g  
the p r o g r e s s  and g e n e r a l i z a b i l i t y  o f  t r a in in g  when working w ith  
m e n ta l ly  re ta rd ed  s t u d e n t s .  The scop e o f  the p r e se n t  paper was 
l im i t e d  to  th e  exposure o f  some o f  th e  more r e le v a n t  f a c t o r s  r e la t e d  
to  im proving r e c a l l .  The a p p l i c a t i o n  o f  th o se  f a c t o r s  to  the t r a in in g  
o f  re ta rd ed  p u p i l s  i s  l e f t  to  th o se  more com petent in  th a t  domain.
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REVIEW OF THE LITERATURE
A number o f  a u th o rs  ( e . g . ,  Fagan, 1969; Moely, O lson,
H alves à F l a v e l l ,  1969; Simpson, King & Drew, 1970) have su g g ested  
th a t  much o f  the d i f f i c u l t y  ex p er ien ced  by m e n ta l ly  retarded  persons  
in  rea d in g  and o th e r  e d u c a t io n a l  a c t i v i t i e s  i s  the  r e s u l t  o f  e i t h e r  a 
d e f i c i e n c y  or a develop m enta l la g  in  t h e i r  memory p r o c e s s e s .
For the purposes o f  th e  p r e se n t  s tu d y ,  th e  l i t e r a t u r e  r e l a t i n g  
memory p r o c e s s e s ,  the  r e t e n t io n  d i f f i c u l t i e s  o f  the  m e n ta l ly  re tard ed  
and th e  r e s o lu t io n  o f  t h e i r  d i f f i c u l t i e s  has been review ed under the  
f o l lo w in g  h ead in g s;  o r g a n iz in g  fo r  remembering, comparing normal and 
retarded  s u b j e c t s ,  memory d e f i c i t s  in  retard ed  s u b j e c t s ,  and the  
V a r ia b le s  a f f e c t i n g  o r g a n iz a t io n  in  th e  memory p r o c e s s .
O rgan izing  f o r  Remembering
Remembering, th e  r e c a l l  in fo rm a tio n  e v o lv in g  from p a st  
e x p e r ie n c e ,  i s  c e n t r a l  to  man's a b i l i t y  to  th in k  and r e a so n . Often  
o n ly  r a th e r  sm all amounts o f  in fo r m a t io n ,  from the v a s t  s t o r e  o f  
p a s t  e x p e r ie n c e ,  need be remembered a t  a s p e c i f i c  t im e, th ereb y  
r e q u ir in g  a very  w e l l  organ ized  warehouse o f  in fo rm a tio n  and an 
e f f i c i e n t  method o f  s e a r c h in g  through i t .
I f  in fo rm a tio n  i s  to  be r e t r i e v e d  e f f i c i e n t l y ,  A tkinson and 
S h i f f r i n  (1968) have su g g e sted  th a t  some method or  s t r a t e g y  must be 
a p p lie d  to  the m em orization p r o c e s s .  The need fo r  a m em orization  
s t r a t e g y  was a l s o  s t r e s s e d  by o th e r  a u th o r is e  ( e . g . .  Burger, j
Blackman & Tan, 1980; Earhard, 1969; Thompson, Hamlin & Roenker,
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1972; Wortman à G reenberg, 1 9 7 1 ) .
M em orization S t r a t e g i e s
A number o f  s t r a t e g i e s  f o r  th e  r e c a l l  o f  in fo r m a t io n  have been  
rep o rted  in  th e  p r o f e s s i o n a l  l i t e r a t u r e ,  some o f  them are d e sc r ib e d  
b r i e f l y  below ;
Chunking. This  s t r a t e g y ,  used to  bypass th e  normal l i m i t a t i o n  
o f  imm ediate memory, was observed  by M i l l e r  ( 1 9 5 6 ) .  He found th a t  
s u b j e c t s  cou ld  s t o r e  up to  seven  p lu s  o r  minus two u n i t s  in  
imm ediate memory, but th a t  i f  th ey  grouped the i te m s  in  chunks, each  
chunk would take up o n ly  a s  much s to r a g e  sp ace  a s  each  item  had 
o r i g i n a l l y .  Thus, w h i le  th e  number o f  i te m s  in  memory remained  
c o n s ta n t ,  the  amount o f  in fo r m a t io n  s to r e d  in c r e a s e d .  For exam ple, 
i f  a s u b j e c t  were p r e se n te d  w ith  th e  f o l lo w in g  s e r i e s  o f  16 x ' s  and 
0 ' s ; XXOXOOOXOXOOXXXO
i t  would probab ly  be q u i t e  d i f f i c u l t  to  s im p ly  remember th e  x ’ s and 
o ' s  in  proper seq u e n c e .  But i f  the  chunking s t r a t e g y  were u se d ,  th e  
ta s k  would become v ery  much s im p le r .  Each run o f  x ' s  and o ' s  cou ld  
be co n v er ted  to  a numeral and memorized a s  f i v e  t w o - d i g i t  
numbers; 2lLXX0j ,13 [X 000j , IlLXOj, 12LX00j, 3UXXX0j.
Thus, r a th e r  than s t o r i n g  16 s e p a r a te  i t e m s ,  o n ly  f i v e  i te m s  need be 
s t o r e d ,  each  item  c o n ta in in g  a chunk o f  coded in fo r m a t io n .  
Futherm ore, Warden and R itc h e y  (1 9 7 9 )  have rep o rted  th a t  the  amount 
o f  in fo r m a t io n  c h i ld r e n  can s t o r e  p er  memory u n i t ,  o r  chunk, has an 
upper l i m i t  o f  th r e e  p lu s  o r  minus two i t e m s ,  much more l im i t e d  than  
in  th e  c a se  o f  a d u l t s .
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S u b j e c t iv e  o r g a n iz a t io n . T u lv in g  (1 9 6 2 ,  1966) noted the  
c o n s i s t e n t  seq u en c in g  o f  u n r e la te d  ite m s  in  the r e c a l l  p r o t o c o ls  o f  
e x p er im en ta l  s u b j e c t s .  The o rd er  appeared to  be e s t a b l i s h e d  by each  
s u b j e c t  i n d i v i d u a l l y .
R e h e a r s a l . V e r b a l ly  r e p e a t in g  the to-be-rem em bered m a te r ia l  
u n t i l  r e t r i e v a l  i s  req u ired  i s  c a l l e d  r e h e a r s a l .  F l a v e l l ,  Beach and 
Chinsky (1 9 6 6 )  observed s u b j e c t s  u s in g  v e r b a l  r e h e a r s a l  in  a 
n onverbal s e r i a l  r e c a l l  ta sk  a s  a s u c c e s s f u l  method o f  a id in g  
th e m se lv e s  in  r e c a l l i n g  in fo r m a t io n .
Im agery. A s t r a t e g y  i n  which m ental images a re  used to  r e c a l l  
i te m s  a c t u a l l y  r e p r e se n te d  by th e  im ages, or  r e la t e d  to  them, f o r  
exam ple, to  remember th e  f o l lo w in g  s e r i e s  o f  words: h o u se ,  show, 
dog, k i t e ,  t a b le ,  cow, banana, a s u b j e c t  may c r e a t e  an image 
c o n s i s t i n g  p f  a house shaped l i k e  a sh o e ,  w ith  a dog out f r o n t  f l y i n g  
a k i t e ,  w h i le  a cow s i t s  a t  a t a b le  e a t in g  a banana. The more 
humorous th e  image, th e  b e t t e r .  The u se  o f  imagery h as  been  
e x t e n s i v e l y  resea rch ed  by P a iv io  ( 1 9 6 8 ) .  In a s tu d y  comparing the  
e f f e c t s  o f  imagery upon th e  r e c a l l  o f  c a t e g o r i z a b le  and u n r e la te d  
l i s t s ,  R itc h e y  and Beal (1 9 8 0 )  found th a t  in c r e a se d  imagery improved 
r e c a l l  o f  o n ly  th e  l i s t s  o f  u n r e la te d  i t e m s .  That r e s e a r c h  s u g g e s t s  
t h a t  d i f f e r e n t  s t r a t e g i e s  o f  remembering may work b e s t  w ith  d i f f e r e n t  
ty p e s  o f  m a t e r ia l ,  a t  l e a s t  in  the  c a se  o f  im agery a s  a s t r a t e g y .
Some s u c c e s s  w ith  th a t  s t r a t e g y  w ith  m e n ta l ly  re ta rd ed  s u b j e c t s  has  
been rep o rted  ( e . g . ,  Lebrato & E l l i s ,  1974; T a y lo r ,  J o sb e rg er  & 
Knowlton, 1 9 7 2 ) .
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Of th e  many s t r a t e g i e s  a v a i l a b l e ,  o r g a n iz a t io n a l  s t r a t e g i e s  
have been su g g e sted  as  b e in g  s u p e r io r  ( e . g . ,  S t o f f  <5 E a g le ,  1 9 7 1 ) ,  
w ith  th e  c a t e g o r i z a t i o n  s t r a t e g y  b e in g  b e s t  when c a t e g o r iz a b le  
m a te r ia l  i s  used ( e . g . ,  H e r r io t  & Cox, 1971; M a rsh a ll ,  1 9 6 7 ) .
S in c e  th e  fo cu s  o f  th e  p r e se n t  s tu d y  i s  on th e  u t i l i z a t i o n  o f  the  
c a t e g o r i z a t i o n  s t r a t e g y ,  th e  r e se a r c h  re g a r d in g  th a t  s t r a t e g y  w i l l  be 
review ed  in  d e t a i l .
The C a te g o r iz a t io n  S t r a t e g y . T h is  s t r a t e g y  was noted  by 
B o u s f ie ld  (1 9 5 3 )  and Mathews ( 1 9 5 4 ) ,  who found th a t  t h e i r  
ex p er im en ta l  s u b j e c t s  regrouped to-be-rem em bered in fo r m a t io n  in t o  
sm a ll  groups o f  i n t e r - r e l a t e d  i t e m s ,  such  a s  f r u i t ,  a n im a ls ,  
o c c u p a t io n s  and f u r n i t u r e .  Thus the s t r a t e g y  was termed th e  
c a t e g o r i z a t i o n  s t r a t e g y ,  b ecau se  s u b j e c t s  regrouped ite m s  by c a te g o r y  
membership, and r e c a l l e d  them in  th o se  g r o u p in g s .  The p r esen ce  o f  
such a s t r a t e g y  was measured by th e  amount o f  c a t e g o r i c a l  c l u s t e r i n g  
in  th e  r e c a l l  p r o t o c o l s ,  th a t  i s ,  th e  amount s u b j e c t s  c o n s i s t e n t l y  
r e c a l l e d  i te m s  in  r e c o g n iz a b le  c a te g o r y  grou p in g  as  opposed to  a 
p u r e ly  random manner. O b v io u s ly ,  both  th e  a p p l i c a t i o n  and the  
o b s e r v a t io n  o f  such a s t r a t e g y  a r e  f a c i l i t a t e d  by th e  u se  o f  
c a t e g o r i z a b le  m a t e r ia l .
T his  s t r a t e g y  ap p ears  to  f o l lo w  a d eve lop m en ta l tr e n d ,  i n  th a t  
th e  tendency  to  u se  i t  in c r e a s e s  w ith  th e  age o f  th e  i n d i v i d u a l .  In  
1958, B o u s f i e ld ,  E s te r so n  and Whitmarsh s tu d ie d  d evelop m enta l  
changes in  co n c e p tu a l  and p e r c e p tu a l  c l u s t e r i n g  u s in g  th ird  and fo u r th  
g ra d ers  a lo n g  w ith  c o l l e g e  s t u d e n t s .  B o u s f ie ld  e t  a l .  noted  th a t  
c l u s t e r i n g  on th e  b a s i s  o f  meaning tended to  in c r e a s e  w ith  the age o f
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th e  s u b j e c t s .  D is c u s in g  the i s s u e ,  N elson  (1 9 6 9 )  s u g g e s te d  th a t  
"young c h i ld r e n  are  p a s s iv e  r e c e i v e r s  o f  in fo r m a t io n  and t h a t ,  w ith  
a g e ,  th ey  le a r n  to  o r g a n iz e  in fo r m a t io n  a c t i v e l y  and e f f i c i e n t l y "  (p .  
2 8 4 ) .
Working w ith  c h i ld r e n  from the g r a d e s :  1, 3 ,  5, 7 and 9 ,
Lange and H u ltsch  (1 9 7 0 )  found th a t  younger c h i ld r e n  d id  n o t  group  
l a r g e  numbers o f  i te m s  t o g e t h e r ,  but grouped them in  p a i r s ,  a s  
compared to  th e  o ld e r  c h i ld r e n ,  who grouped th e  item s i n  l a r g e r ,  
c a te g o r y  g r o u p in g s .  Lange and H u ltsch  found th a t  the amount r e c a l l e d  
in c r e a s e d  w ith  a g e ,  as  d id  th e  use  o f  th e  c a t e g o r i z a t i o n  s t r a t e g y .  
S im i la r  r e s u l t s  were rep o rted  by Moely and Shapiro  ( 1 9 7 1 ) ,  s tu d y in g  
th e  o r g a n iz a t io n  o f  r e c a l l e d  m a te r ia l  w ith  p r e s c h o o l  and primary age  
c h i ld r e n .  Also working w ith  primary grade c h i ld r e n ,  o th e r  
ex p e r im e n te r s  ( e . g . .  Coward & Lange, 1979; Emmerich & Ackerman,
1978; Kobasigawa, 1974, 1975; S te in m etz  & B a t t ig ,  1969; Westman 
à Y o u sse f ,  1976) observed th a t  o ld e r  y o u n g s te r s  u t i l i z e d  the  
c a t e g o r i z a t i o n  s t r a t e g y  more r e a d i l y  and th u s ,  g e n e r a l l y  r e c a l l e d  
more e f f i c i e n t l y .
The c a t e g o r i z a t i o n  s t r a t e g y  h as  a l s o  been s tu d ie d  u s in g  o ld e r  
s u b j e c t  p o p u la t io n s .  M arsha ll (1 9 6 7 )  rep o rted  a s e t  o f  th r e e  
exp er im en ts  w ith  a t o t a l  o f  246 in tr o d u c to r y  p sy c h o lo g y  s t u d e n t s ,  
n o t in g  th a t  l i s t s  o f  i te m s  th a t  appeared u n r e la te d  were r e c a l l e d  
a c c o r d in g  to  a s u b j e c t i v e  o r g a n iz a t io n ,  w h i le  c a te g o r y  c l u s t e r i n g  was 
observed  in  th e  r e c a l l  o f  l i s t s  o f  i te m s  in  which c a te g o r y  
r e l a t i o n s h i p s  were more o b v io u s .  A s i m i l a r  s w itc h  from the use o f  
s u b j e c t i v e  o r g a n iz a t io n  to  c a t e g o r i z a t i o n  was w itn e ss e d  by H e r r io t
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and Cox (1971) w ith  retard ed  s u b j e c t s .  When o ld e r  s u b j e c t s  do use  
th e  c a t e g o r i z a t i o n  s t r a t e g y ,  r e c a l l  tends to  in c r e a s e  ( e . g . ,  Gerow, 
1970; Thompson, Hamlin & Roenker, 1972) as  i t  does w ith  younger  
s u b j e c t s .
One reason  the u t i l i z a t i o n  o f  th e  c a t e g o r i z a t i o n  s t r a t e g y  ten d s  
to  be r e la t e d  to  h ig h e r  r e c a l l  performance may be th a t  the s t r a t e g y  
g i v e s  s u b j e c t s  a s y s te m a t ic  r e t r i e v a l  p la n ,  a s  noted by Wortman and 
Greenberg ( 1 9 7 1 ) .  S im i la r ly ,  Bower, C lark , Lesgold  and Winzenz 
( 1 9 6 9 ) ,  r e p o r t in g  the r e s u l t s  o f  a s e r i e s  o f  f i v e  exp erim en ts  on 
h i e r a r c h i c a l  r e t r i e v a l  s t r a t e g i e s ,  su g g e s te d  th a t  r e c a l l  improved as  
s u b j e c t s  s to r e d  item s in  c a te g o r y  grou p in gs and r e t r ie v e d  the item s  
u s in g  the same s t r a t e g y .  In f a c t .  Bower e t  a l .  rep orted  th a t  when 
the ite m s  were organ ized  by c a te g o r y  f o r  the s u b j e c t s  during the  
p r e s e n ta t io n  by th e  ex p er im en ter ,  s u b j e c t s  r e c a l l e d  two or  th ree  
t im es  b e t t e r .  As noted  by T u lv in g  and P e a r ls to n e  ( 1 9 6 6 ) ,  i f  a 
s y s te m a t ic  o r g a n iz a t io n  i s  used as  the b a s i s  o f  a r e t r i e v a l  s t r a t e g y ,  
memory u n i t s  become more a c c e s s i b l e .  T u lv in g  and P e a r ls to n e  a l s o  
su g g e sted  th a t  once a c c e s s  to  a memory u n i t  was a c h ie v e d ,  the  
c o n te n ts  were a u to m a t ic a l ly  a v a i l a b l e .  Thus, the c a t e g o r i z a t io n  
s t r a t e g y  may be c o n c e p tu a l iz e d  a s  a method in  which ite m s  are  s to r e d  
in  a s y s t e m a t ic  manner and may be r e t r ie v e d  in  th e  same manner. The 
e f f i c i e n t  use  o f  the s t r a t e g y  would t h e r e fo r e  depend on the s u b j e c t ' s  
a b i l i t y  or tendency to  use  th e  s t r a t e g y  a t  both  s to r a g e  and 
r e t r i e v a l .
The major focu s  o f  the p r e se n t  paper w i l l  be on in c r e a s in g  the  
tendency o f  m e n ta l ly  re tard ed  s u b j e c t s  to  use th e  c a t e g o r i z a t io n
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s t r a t e g y ,  r a th e r  than on the q u e s t io n  o f  which p art  o f  the memory 
p r o c e s s  i s  the s t r a t e g y  most v i t a l  t o .
Comparing Normal and Retarded S u b je c ts  
Grouping s u b j e c t s  s c o r in g  70 or below on an i n t e l l i g e n c e  t e s t  
and c l a s s i f y i n g  them as retard ed  does n o t mean th ey  w i l l  d i f f e r  from 
th o se  s c o r in g  above 7 0 ,  th e  "normal" s u b j e c t s ,  on a l l  o th e r  t a s k s .
For exam ple, R.M. Brown (1 9 7 4 )  noted no s i g n i f i c a n t  d i f f e r e n c e  in  
r e c a l l  between 10 m e n ta lly  re tard ed  c h i ld r e n  and 10 normal c h i ld r e n ,  
matched fo r  m ental ag e . In a f r e e  r e c a l l  ta sk  w ith  c a t e g o r iz a b le  
m a t e r ia l ,  Gerjuoy and S p itz  (1966)  found the performance o f  retarded  
s u b j e c t s  and equal m ental age normals to  be e q u iv a le n t ,  though  
normal s u b j e c t s  o f  comparable c h r o n o lo g ic a l  age were s u p e r io r .
S im i la r  r e s u l t s  were reported  by Palmer ( 1 9 7 4 ) ,  w ith  both c l u s t e r i n g  
and the amount r e c a l l e d  b e in g  the same f o r  m e n ta l ly  retarded  
in d iv id u a l s  and t h e i r  equal m ental age normal c o n t r o l s .
Measuring in t e n t i o n a l  and in c id e n t a l  le a r n in g  in  f a m i l i a l  and 
o rgan ic  m e n ta lly  re tard ed  s u b j e c t s  and t h e i r  equal m ental age  
c o n t r o l s ,  H etherington  and Banta (1962) observed s i m i l a r i t i e s  in  the  
performance o f  a l l  th r e e  groups on most ta sk s  r e q u ir in g  in c id e n t a l  
l e a r n in g  and a l l  ta sk s  w ith  i n t e n t i o n a l  le a r n in g .  The normal c o n t r o l s  
and the f a m i l i a l  m e n ta l ly  re tard ed  c h i ld r e n  were equal on a l l  t a s k s ,  
and s u p e r io r  to the organ ic  m e n ta l ly  re tard ed  p u p i ls  o n ly  on 
immediate f r e e  r e c a l l  o f  in c i d e n t a l  le a r n in g  and on a r e c o g n i t io n  
t e s t  o f  in c i d e n t a l  le a r n in g  a f t e r  a d e la y  o f  48 h ou rs.
A number o f  i n v e s t i g a t o r s ,  however, have found s p e c i f i c  
d i f f e r e n c e s  between the performance o f  m e n ta l ly  retarded  s u b j e c t s  and
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t h e i r  normal c o n t r o l s .  Belmont and B u t t e r f i e l d  ( 1 9 7 1 ) ,  u s in g  a 
memory p rob e , noted  e q u a l i t y  o f  r e c e n c y  e f f e c t s ,  but s u p e r i o r i t y  o f  
primacy e f f e c t s  f o r  normal s u b j e c t s  o v er  retard ed  p erson s  matched fo r  
m ental a g e .  Comparable f in d in g s  were rep o rted  by Dugas ( 1 9 7 5 ) .  
G a lla g h er  (1 9 6 9 )  matched 25 m e n ta l ly  re ta rd ed  s u b j e c t s  w ith  25 
normal c h i ld r e n  and found no d i f f e r e n c e s  in  the  amount o f  s u b j e c t i v e  
o r g a n iz a t io n  e x h ib i te d  in  th e  f r e e  r e c a l l  o f  a l i s t  o f  12 u n r e la te d  
words. But, th e  c h i ld r e n  o f  a v era g e  i n t e l l i g e n c e  d id  r e c a l l  
s i g n i f i c a n t l y  more words.
Furtherm ore, Madsen and Connor (1 9 6 8 )  rep o rted  th a t  
c a t e g o r i z a t i o n  and in fo r m a t io n  r e d u c t io n  take p la c e  w ith  b oth  re ta rd ed  
and n on -re ta rd ed  s u b j e c t s ,  but e x a c t l y  which a r e a s  o f  th e  memory 
p r o c e s s  a re  e q u iv a le n t  in  re ta rd ed  p erso n s  and t h e i r  normal IQ 
c o n t r o l s  i s  n o t  c o m p le te ly  c l e a r .  For a f u r t h e r  rev iew  o f  the  
d i f f e r e n c e s  and s i m i l a r i t i e s  between re ta rd ed  and normal s u b j e c t s ,  
and th e  d i f f i c u l t i e s  in h e r e n t  in  com parative  s t u d i e s ,  th e  read er  i s  
r e fe r r e d  to  an a r t i c l e  by B aum eister  ( 1 9 6 7 ) .  For th e  purposes  o f  th e  
p r e s e n t  r e s e a r c h ,  r e f e r e n c e  has been made to  s t u d i e s  u s in g  normal 
a n d /or  re ta rd ed  s u b j e c t s ,  but th e  e m p ir ic a l  i n v e s t i g a t i o n  remained 
u n iq u e ly  concerned w ith  m e n ta l ly  re ta rd ed  s u b j e c t s .
Memory D e f i c i t s  in  Retarded S u b je c ts
B lou n t (1 9 6 8 )  has review ed e x t e n s i v e l y  most o f  th e  e a r ly  
r e s e a r c h  w ith  re ta rd ed  s u b j e c t s  in  th e  area  o f  co n cep t  u sa g e ,  
in c lu d in g  s t u d i e s  focu sed  on o r g a n iz a t io n a l  s t r a t e g i e s  o f  
m em orization . Two f u r t h e r  rev iew s  o f  memory o r g a n iz a t io n  exp er im en ts  
w ith  th e  m e n ta l ly  re ta rd ed  may be found in  H e r r io t ,  Green and
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McConkey •(1973) and S p i t z  ( 1 9 6 6 ) .
In e x p la in in g  the d i f f e r e n c e  between the r e t e n t i o n  performance  
o f  re tard ed  p erson s  and normal c o n t r o l s ,  th e  ten d en cy  has been to  
h y p o th e s iz e  d e f i c i t s  o f  one typ e  o r  a n o th e r .
Item f a m i l i a r i t y . To d e t e c t  th e  c a t e g o r i c a l  n ature  o f  r e c a l l  
i t e m s ,  th e  in d iv id u a l  must be f a m i l i a r  w ith  a t  l e a s t  some a s p e c t  o f  
th e  m a t e r ia l .  Dugas (1 9 7 5 )  argued t h a t  la c k  o f  f a m i l i a r i t y  appears  
to  be p a r t  o f  th e  retard ed  s u b j e c t ' s  d e f i c i e n c y .  Though Dugas used a 
s e r i a l  memory t a s k ,  h i s  s u g g e s t io n  would appear a p p l i c a b le  to  the  
f r e e  r e c a l l  s i t u a t i o n  a s  w e l l .  Though th e  s u b j e c t s  were n ot r e ta r d e d ,  
th e  i s s u e  was somewhat s i m i l a r  i n  a s tu d y  by Gerow ( 1 9 7 0 ) ,  where 
words o f  h ig h  freq u en cy  o f  common u su age , t h e r e f o r e  more f a m i l i a r  to  
th e  s u b j e c t s ,  were r e c a l l e d  more e f f i c i e n t l y  and c lu s t e r e d  in  r e c a l l  
to  a g r e a t e r  e x t e n t ,  than were words o f  low fr e q u e n c y .
U sing a " p o in tin g"  r e c o g n i t io n  t a s k .  Smith and Kaufman (1 9 7 2 )  
found d i f f e r e n c e s  between normal and retard ed  s u b j e c t s ,  w ith  
d i f f e r e n c e s  in c r e a s in g  as s t im u lu s  in fo r m a t io n  in c r e a s e d .  As w ith  
Dugas ( 1 9 7 5 ) ,  Smith and Kaufman found re ta rd ed  s u b j e c t s  d e f i c i e n t  in  
t h e i r  a b i l i t y  to  f a m i l i a r i z e  th e m se lv e s  w ith  th e  ex p er im en ta l  
m a t e r ia l s  w i th in  th e  r e s t r i c t e d  tim e o f  an ex p er im en ta l  s e s s i o n .  
W inschel and Lawrence (1 9 7 5 )  observed  th a t  re ta rd ed  s u b j e c t s  tend to  
be d e f i c i e n t  in  th e  l a b e l i n g  o f  o b j e c t s  and the g e n e r a t io n  o f  names 
f o r  u n co n v en tio n a l o r  unnamed i t e m s ,  as  w e l l  a s  in  t h e i r  a b i l i t y  to  
n o t i c e ,  w ith o u t  prom pting, more than one d im en sion  o f  a r e le v a n t  
s t im u lu s .
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P ro d u ctio n  d e f i c i t . S tudying  normal c h i ld r e n  from 
k in d e r g a r te n ,  f i r s t ,  th ir d  and f i f t h  g r a d e s ,  Moely, O lson , Halves  
and F l a v e l l  (1969) n o t ic e d  a gap between b a s ic  c a p a c i t y  and 
spontaneous p rod u ctio n  o f  c o n c e p ts .  That i s ,  younger c h i ld r e n  were 
a b le  to  use th e  c o n c e p ts ,  but d id  not produce them on t h e i r  own, as  
d id  the o ld e r  s tu d e n t s .  Though Moely e t  a l .  worked w ith  c h i ld r e n  o f  
normal i n t e l l i g e n c e ,  s i m i l a r  d e f i c i e n c i e s  in  th e  spontaneous use  o f  
c o n c e p ts  in  retard ed  s u b j e c t s  has been n o ted .  The spontaneous  
u t i l i z a t i o n  o f  the c a t e g o r i c a l  nature o f  r e c a l l  l i s t s  has been found 
la c k in g  in  m e n ta l ly  re tard ed  p erson s by a number o f  ex p er im en ters  
( e . g . ,  Furth & Milgram, 1965» G r i f f i t h ,  S p i t z  & Limpman, 1959;
Jen sen , 1 9 6 5 ) .
Channel c a p a c i ty  d e f i c i t . Working w ith  normal s u b j e c t s .  M i l l e r  
( 1 9 5 6 ) measured the l i m i t  o f  immediate memory as  b e in g  the "magical 
number seven  p lu s  o r  minus two" i te m s .  S p i t z  (1 9 7 3 )  reported  the  
data  o f  a number o f  s t u d i e s  which im p lied  th a t  f o r  ed u ca b le  m e n ta lly  
retard ed  p e rso n s ,  th e  immediate memory span was fo u r  p lu s  o r  minus 
one, i f  th e  s u b j e c t s  had not had any p r a c t i c e  on th e  ta sk  b e fo r e .
The l i m i t  r o se  to  f i v e  p lu s  o r  minus two f o r  more p r a c t ic e d  
s u b j e c t s .  Thus a channel c a p a c i t y  d e f i c i t  was s u g g e s te d ,  th a t  i s ,  
o n ly  a l im i t e d  amount o f  in fo r m a t io n  may be p ro cessed  in to  s to r a g e  a t  
any one t im e , and th a t  f o r  retard ed  p e r so n s ,  th e  f lo w  o f  in fo rm a tio n  
i s  even more r e s t r i c t e d  than f o r  normal s u b j e c t s .
A channel c a p a c i t y  d e f i c i t  in  re tard ed  s u b j e c t s  has a l s o  been  
noted by G allagh er  ( 1 9 6 9 ) ,  and Smith and Kaufman (1972)  in  comparing 
the r e t e n t io n  performance o f  normal and retard ed  s u b j e c t s .  S im i la r ly ,
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Fagan (1 9 6 9 )  rep orted  an imm ediate memory d e f i c i e n c y  in  h i s  ed u cab le  
m e n ta l ly  re tard ed  s u b j e c t s ,  a s  compared to  eq u al m ental age normal 
c o n t r o l s .
O r g a n iz a t io n a l  d e f i c i t . Simpson, King and Drew (1 9 7 0 )  
rep o rted  the i n a b i l i t y  o f  re ta rd ed  i n d iv id u a l s  to  c o d i f y  r e c a l l  
m a t e r ia l .  In t h e i r  f r e e  r e c a l l  ex p e r im e n ts ,  m e n ta l ly  re tard ed  
s u b j e c t s  r e c a l l e d  s i g n i f i c a n t l y  b e t t e r ,  when g iv e n  m a te r ia l  th a t  was 
a lr e a d y  orga n ized  by c a te g o r y ,  than  when th e y  were p resen ted  w ith  
m a te r ia l  which th ey  had to  r e o r g a n iz e  th e m s e lv e s .  Gruen (1 9 7 3 )  noted  
th e  same d e f i c i e n c i e s  in  o r g a n iz in g  m a te r ia l  to  be remembered, n o t in g  
th a t  even w ith  a memory a i d ,  re ta rd ed  s u b j e c t s  f a i l e d  to  show 
improvement on a P ia g e t ia n  t r a n s i t i v i t y  t a s k ,  w h i le  eq u al m ental age  
normals d id ,  though both  groups performed e q u a l ly  p o o r ly  w ith o u t  the  
memory a i d .
S p i t z  ( 1 9 6 6 ) emphasized th a t  th e  q u e s t io n  o f  w hether or  not  
reta rd ed  s u b j e c t s  do group o r  o r g a n iz e  m a te r ia l  i s  n o t  a s  im portant  
a s  th e  r e s o l u t i o n  o f  th e  querry about th e  c o n d i t i o n s ,  the  f a s h io n  and 
how e f f e c t i v e l y  re ta rd ed  i n d iv id u a l s  can e x h i b i t  th a t  c a p a c i t y .  For 
e d u c a to r s  and le a r n in g  t h e o r i s t s  a l i k e ,  i t  would appear more 
p r o d u c t iv e  to  e s t a b l i s h  th e  c o n d i t io n s  under which m e n ta l ly  d e f i c i e n t  
s u b j e c t s  overcome t h e i r  memory d e f i c i t s ,  r a th e r  than m erely  
i d e n t i f y i n g  th o se  d e f i c i t s  in  extrem e d e t a i l .  Such was the fo cu s  o f  
th e  p r e s e n t  s tu d y .
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V a r ia b le s  in  th e  O rg a n iza t io n  o f  Memory P r o c e s s e s
A number o f  v a r i a b l e s  appear to have a s i g n i f i c a n t  e f f e c t  on 
the i n i t i a t i o n  o f  o r g a n i z a t io n  i n  memory p r o c e s s e s .  For the purpose  
o f  the p r e s e n t  paper,  the r e l e v a n t  v a r i a b l e s  were grouped under the  
head ings:  a) r e c a l l  i tem s;  b) c u e s ,  c)  p r e s e n t a t i o n  v a r i a b l e s ,  and d) 
s u b j e c t  v a r i a b l e s .
R e c a l l  Items
In a s s e s s i n g  the f a c t o r s  a f f e c t i n g  the memorizat ion o f  
m a t e r i a l ,  probably  th e  most obv ious  v a r i a b l e  to  look  a t  i s  the  
m a te r ia l  i t s e l f .
Type o f  i t e m s . R e c a l l  i tem s  may be o f  many d i f f e r e n t  forms,  
t h r e e  o f  which are:  words,  g iv e n  v e r b a l l y  or w r i t t e n ,  p i c t u r e s  and 
o b j e c t s .  Report ing the r e s u l t s  o f  a f r e e  r e c a l l  exper im ent,  u s in g  90 
in t r o d u c t o r y  psy c ho lo g y  s t u d e n t s ,  S c o t t  (1967)  concluded th a t  a 
g r e a t e r  number o f  cues  are  provided by o b j e c t s ,  than by symbol ic  
i t e m s ,  such as  words. S c o t t ' s  s u b j e c t s  both  r e c a l l e d  and c l u s t e r e d  to  
a g r e a t e r  e x t e n t  f o r  the o b j e c t s  a s  i tem s c o n d i t i o n ,  than the  
symbolic  i tem s  treatm ent  group. Dugas (1975)  su g g e s ted  th a t  re tarded  
s u b j e c t s  perform b e t t e r  w ith  f a m i l i a r  m a t e r i a l s .  S i m i l a r  r e s u l t s .
Were reported  by I s c o e  and Semler ( 1 9 6 4 ) ,  i n  a pa ired  a s s o c i a t e  ta sk  
and by Mende (1974)  in  a f r e e  r e c a l l  s i t u a t i o n .
S h o t i c k ,  Ray and Addison ( 1 9 7 6 ) ,  comparing the performance o f  
re tarded  c h i l d r e n  u s in g  o b j e c t s  o r  photographic  s l i d e s  o f  o b j e c t s ,  
found performance to  be s u p e r io r  with t h r e e -d im e n s io n a l  i tems on 
t e s t s  o f  memory span,  s h o r t  term r e c a l l  (10  s e c . )  and lon g  term
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r e c a l l  (48 h r . ) .
F i n a l l y ,  on an i n c i d e n t a l  l e a r n in g  ta sk  w ith  18 k in d erg a r te n  
c h i ld r e n  and an equal number o f  m e n ta l ly  re tarded  a d o l e s c e n t s  o f  
equal  mental age ,  Deich (1974)  found the retarded s u b j e c t s  performed 
w e l l  on t e s t s  o f  r e c a l l  w ith  p i c t u r e s ,  and on t e s t s  o f  r e c a l l  and 
r e c o g n i t i o n  u s in g  cues  learned  i n c i d e n t a l l y .
The resea rc h  so f a r  s u g g e s t s  th a t  the more c o n c r e t e  or s i m i l a r  
to r e a l  l i f e  o b j e c t s  the i te m s  a r e ,  the  more e f f e c t i v e  i s  the r e c a l l  
o f  both normal and m en ta l ly  handicapped s u b j e c t s .
C a t e g o r i z a b i l i t y . Not o n ly  has  the p h y s i c a l  s t r u c t u r e  o f  t e s t  
s t i m u l i  been found r e l e v a n t  i n  f a c i l i t a t i n g  the o r g a n i z a t io n  o f  
memory, but the  i n t e r - i t e m  a s s o c i a t i o n s  have a l s o  been shown to  be 
important  v a r i a b l e s .  A number o f  ex p er im en ters  ( e . g . ,  Cohen, 1963; 
P u f f ,  1970b, 1970c; Roberts  & Smith, 1966) have s tu d ie d  the f r e e  
r e c a l l  o f  u n i v e r s i t y  undergraduates  and in  every  c a s e ,  a s s o c i a t i v e l y  
r e l a t e d  words were r e c a l l e d  more p r o f i c i e n t l y  than u n r e la te d  words.  
With c h i l d r e n ,  aged t h r e e  to  seven y e a r s ,  Moely and Shapiro (1971)  
have reported  s u p e r io r  r e c a l l  f o r  l i s t s  o f  concept  p a i r s  over  s i m i l a r  
l i s t s  o f  u n r e la te d  i t e m s .
With m e n ta l ly  retarded  a d u l t s ,  the  B r i t i s h  e x p er im en ters ,  
McConkey and H err io t  (1974 ,  Exp. I I ) ,  have compared the  r e c a l l  
performance o f  s u b j e c t s  g iv e n  c a t e g o r i z a b l e  i tem s to  th ose  g iv en  
u n r e la te d  i t e m s .  They found r e c a l l  o f  c a t e g o r i z a b l e  m a te r ia l  to  be 
s u p e r io r .  Other exper im enters  ( e . g . ,  Baumeister  & G u ff in ,  1967; 
Glidden,  1977a; H e rr io t  & Cox, 1971 ) a l s o  confirmed the  advantages  
o f  u s in g  l i s t s  o f  c o n c e p t u a l l y  r e l a t e d  i tem s in  memory experiments
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w ith  m e n ta l ly  retarded  s u b j e c t s .  The importance o f  b e in g  aware o f  
c a t e g o r i e s  p r e sen t  in  the  to-be-remembered i tem s l i s t  was a l s o  noted  
by Winschel and Lawrence (1975)  in  a comparative  rev iew o f  re se a r c h  
with m e n ta l ly  re tarded  s u b j e c t s  and the use o f  memorizat ion  
s t r a t e g i e s .
I n t e r - i t e m  a s s o c i a t i o n  s t r e n g t h . Other a u thor s  ( e . g . ,  Bahrick,  
1971 ; Gofer ,  Bruce & R e ich er ,  1966; Lathey,  1979; M arsh a l l ,
1 9 6 7 ) have su g g e s ted  th a t  not  o n ly  does  a g e n e r a l  w i t h in  ca teg o ry  
r e l a t i o n s h i p  between i te m s  f a c i l i t a t e  o r g a n i z a t io n  f o r  memorizat ion,  
but the  s tr e n g th  o f  t h a t  r e l a t i o n s h i p  i s  a l s o  r e l e v a n t .
In a f r e e  r e c a l l  s tudy  w ith  u n i v e r s i t y  undergraduates ,  Cohen 
( 1 9 6 3 ) reported  th a t  i n t e r - i t e m  a s s o c i a t i v e  s t r e n g t h  c o r r e l a t e d  
p o s i t i v e l y  w ith  the number o f  words r e c a l l e d ,  but n o t  w ith  the  
number o f  c a t e g o r i e s  r e c a l l e d .  A s s o c i a t i v e  s t r e n g t h  was d er ived  from 
a t a b l e  o f  word a s s o c i a t i o n  norms ( n o t  s p e c i f i e d ) .
S i m i l a r l y ,  Horn (1967)  worked w ith  30 i n s t i t u t i o n a l i z e d  
retarded males  and found i n t e r - i t e m  a s s o c i a t i o n  s t r e n g t h  to  be 
p o s i t i v e l y  r e l a t e d  to the l e a r n in g  o f  a pa ired  a s s o c i a t e  t a s k ,  u s in g  
p ic t u r e  p a i r s .
Also working with  retarded  s u b j e c t s ,  R e i s s  (1968)  used a 
repeated  measures d e s ig n ,  having  h i s  s u b j e c t s  r e c a l l  i tem s  from three  
d i f f e r e n t  20-word l i s t s ,  one with  a s s o c i a t i v e  c a t e g o r i e s ,  one with  
rhyming c a t e g o r i e s  and the th ir d  mixed. R e i s s  found th a t  performance  
on the  l i s t  c o n t a in in g  i tem s  r e l a t e d  by a s s o c i a t i v e  c a t e g o r i e s  was 
s u p e r io r  i n  amount o f  c l u s t e r i n g ,  a s  w e l l  a s  amount r e c a l l e d .
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I t  appears  to  be e v i d e n t  t h a t  th e  s t r o n g e r ,  o r  more obvious  
the  r e l a t i o n s h i p  between i t e m s  o f  a c a t e g o r y ,  th e  more l i k e l y  i s  i t  
t h a t  a l l  i t e m s  from th a t  c a t e g o r y  w i l l  be r e c a l l e d .
Type o f  c a t e g o r y . Stedman (1 9 6 3 )  showed t h a t  i n t e l l e c t u a l l y  
normal a d u l t s  c a t e g o r i z e d  i te m s  on the b a s i s  o f  d i f f e r e n t  c a t e g o r i e s  
than do re tard ed  s u b j e c t s .  The normal i n d i v i d u a l s  used the semantic  
c a t e g o r i e s ;  a c t i o n - o f ,  synonym and su p r a o r d in a te  most o f t e n .  The 
retard ed  s u b j e c t s  used the c a t e g o r i e s ;  c o n t r a s t  and c o o r d i n a t e ,  most  
o f t e n .  N o ta b ly ,  the  c a t e g o r i e s  used most o f t e n  by th e  m e n ta l ly  
handicapped a d u l t s  were t h o s e  used l e a s t  by th e  normal c o n t r o l s .
Cues and R e c a l l
H i n t s ,  whether  v e r b a l  in  th e  form o f  words, o r  n o n -v e rb a l  in  
th e  form o f  p i c t u r e s ,  o b j e c t s  o r  o t h e r  s i g n s ,  g iv e n  during  e i t h e r  
p r e s e n t a t i o n  o r  r e c a l l ,  o r  b o th ,  which inform the s u b j e c t  about the  
c a t e g o r i c a l  nature  o f  th e  m a t e r i a l ,  are  c a l l e d  c u e s .  Having cues  
p r e s e n t  d ur ing  the s t o r a g e  phase a s  w e l l  a s  d ur ing  th e  r e t r i e v a l  
s t a g e  could, o n ly  enhance t h e i r  f a c i l i t a t i v e  e f f e c t .  Thompson and 
Tu lv in g  ( 1 9 7 0 ) ,  in  a s e r i e s  o f  t h r e e  f r e e  r e c a l l  exp er im en ts  w ith  
u n i v e r s i t y  un d ergrad u ate s ,  noted  th a t  even s tr o n g  cu es  were not  
e f f e c t i v e  i f  n o t  p r e s e n t  dur ing  l e a r n i n g ,  when th e  to-be-remembered  
i t em s  were s t o r e d .  Crouse (1 9 6 8 )  a l s o  su g g e s t e d  t h a t  th e  a p p r o p r ia te  
p a i r i n g  o f  s t o r a g e  cu e s  w i th  i tem s  i s  important  f o r  r e t r i e v a l  cu es  to  
be e f f e c t i v e .
In a complex exp er im en t ,  u s i n g  a v a r i e t y  o f  s e q u e n t i a l  memory 
t a s k s ,  Derevensky (1 9 6 7 )  compared the  performance o f  p u p i l s  from 
k in d e r g a r te n  and grades  two and f o u r ,  under d i f f e r e n t  cue c o n d i t i o n s .
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He reported  th a t  v e r b a l  c u e s ,  i n  com binat ion  w ith  n o n -v e r b a l  c u e s ,  
f a c i l i t a t e d  r e t e n t i o n  i n  a l l  groups .  S i m i l a r l y ,  T u lv ing  and 
P e a r l s t o n e  (1966)  t e s t e d  a t o t a l  o f  929 h igh  s c h o o l  s tu d e n t s  and 
rep orted  th a t  the p r ese n c e  o f  r e c a l l  cu es  s i g n i f i c a n t l y  f a c i l i t a t e d  
r e c a l l .  F i n a l l y ,  S e g a l  (1969)  gave 144 f i r s t  y e a r  psy cho lo g y  
s t u d e n t s  a f r e e  r e c a l l  t e s t ,  u s i n g  words o f  e i t h e r  h igh  o r  low 
freq u en cy  from v a r io u s  c a t e g o r i e s .  He found t h a t  th e  p r esen ce  o f  
c a t e g o r y  names, c u e s ,  a ided  c a t e g o r y  c l u s t e r i n g  o f  words from both  
l e v e l s  o f  f req u en cy .  S e g a l  a l s o  noted th a t  s u b j e c t s  n o t  g iv e n  cues  
tended to  r e c a l l  f i r s t  a c a t e g o r y  name, then  the  members o f  t h a t  
c a t e g o r y ,  and then a n o th er  c a t e g o r y  name.
With second and f i f t h  grade p u p i l s .  H a l l ,  Murphy, Humphreys 
and Wilson (1979)  found t h a t  cu es  w i th  s t r o n g  c u e - i t e m  a s s o c i a t i v e  
s t r e n g t h  r e s u l t e d  in  b e t t e r  r e c a l l ,  than cu es  o f  more moderate  
s t r e n g t h .  S i m i l a r l y ,  w i th  54 educably  m e n ta l ly  re tard ed  c h i l d r e n ,  
Bender and Johnson (1979)  noted t h a t  t h e i r  p i c t u r e  i t e m s  were 
r e c a l l e d  much b e t t e r  when cu es  c l o s e l y  r e l a t e d  to  the i t e m s  were 
u se d ,  compared to  when more rem o te ly  r e l a t e d  cu e s  were u se d .
Various e x p er im en ters  ( e . g . ,  A s h c r a f t  & K e l l a s ,  1974;
B i l s k y ,  1976; B i l s k y ,  Evans & G i l b e r t ,  1972; Brown, 1974;
G lidden ,  1978; Green, 1974; H e r r i o t ,  1972a) have s t u d ie d  the  
e f f e c t  o f  cu es  on o r g a n i z a t i o n a l  s t r a t e g i e s  and r e c a l l  i n  re tarded  
s u b j e c t s  w ith  r e s u l t s  s i m i l a r  to  th o se  o f  exp er im en ts  w ith  normal 
s u b j e c t s .
H e r r io t  ( 1972a) reported  th a t  o n ly  when cues  were p r e s e n t  a t  
both p r e s e n t a t i o n  and r e c a l l  did r e c a l l  performance improve, though
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cu es  a t  p r e s e n t a t i o n  a n d /o r  r e c a l l  i n c r e a s e d  c l u s t e r i n g  in  r e c a l l  
o u t p u t .  Green (1 9 7 4 )  noted t h a t  c u e s  a f f e c t e d  th e  r e c a l l  performance  
o f  h ig h  and low v o c a b u la r y  r e ta rd ed  a d u l t s  d i f f e r e n t i a l l y ,  w i th  o n l y  
th e  h ig h  v o c a b u la r y  group showing an in c r e a s e d  r e c a l l  w i th  c u e s .  
Comparing m e n t a l l y  re ta r d e d  a d o l e s c e n t s  and equal  m enta l  age  normal 
c o n t r o l s ,  A s h c r a f t  and K e l l a s  (1 9 7 4 )  r ep o r ted  s i m i l a r  r e s u l t s  f o r  
both t y p e s  o f  s u b j e c t s ,  w i th  r e c a l l  cu e s  s i g n i f i c a n t l y  i n c r e a s i n g  
both th e  amount r e c a l l e d  i n  a f r e e  r e c a l l  t a s k ,  a s  w e l l  a s  the  
number o f  c a t e g o r i e s  r e c a l l e d .
Cue to  i tem  r a t i o . Earhard (1 9 6 7 )  used a wide  range o f  i te m  
to  cue r a t i o s  w ith  m ed ic a l  s t u d e n t s ,  and noted  t h a t  the  r a t e  o f  
a c q u i s i t i o n  v a r i e d  w i th  th e  number o f  i t e m s  p e r  cue;  th e  more i t e m s  
p er  cu e ,  th e  l e s s  e f f e c t i v e  were th e  s u b j e c t s  i n  f r e e  r e c a l l .  Earhard 
s u g g e s t e d  t h a t  cu e s  can a c t  f o r  o n l y  a l i m i t e d  number o f  i t e m s ,  w i th  
th e  most  e f f i c i e n t  grou p in g  b e in g  a compromise between th e  number o f  
c u e s  used and the  number o f  i t e m s  a s s i g n e d  to  each  c u e .
D a l l e t  ( 1 9 6 4 ) rep o r ted  t h a t ,  w i t h  normal s u b j e c t s ,  cu es  
h e lped  more w i th  l a r g e r  numbers o f  c a t e g o r i e s .  Combining the  r e s u l t s  
r e p o r te d  by D a l l e t  (1 9 6 4 )  and Earhard ( 1 9 6 7 ) ,  i t  would appear t h a t  
a s  th e  amount o f  to-be-remembered in fo r m a t io n  i n c r e a s e s ,  cu es  become 
more e f f e c t i v e ,  as  lo n g  as  th e  number o f  i t e m s  a s s i g n e d  to  each cue  
i s  kept  r e l a t i v e l y  s m a l l .
I
P r e s e n t a t i o n  V a r i a b l e s
M o d a l i t y . Exper im enters  o f t e n  have a c h o i c e  o f  modes o f  
p r e s e n t a t i o n ,  such  a s  v i s u a l ,  a u d i t o r y  o r  b o th .  Horowitz (1 9 6 9 )  
found th e  v i s u a l  and the  a u d i t o r y - v i s u a l  modes to  be s u p e r i o r  to  the
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a u d i t o r y  mode i n  producing c l u s t e r i n g  in  f r e e  r e c a l l ,  a s  w e l l  a s  in  
i n c r e a s i n g  the  amount r e c a l l e d ,  w ith  s c h o o l  c h i l d r e n  as  s u b j e c t s .
McConkey and Green (1 9 7 3 )  rep orted  t h a t  m e n t a l l y  re tarded  
a d u l t s  r e c a l l e d  more w ith  v i s u a l  p r e s e n t a t i o n  than w ith  a u d i t o r y ,  
though no d i f f e r e n c e  was e x h i b i t e d  i n  th e  amount o f  c l u s t e r i n g .  
Gerjuoy and Winters  (1 9 7 0 J ,  u s i n g  i n s t i t u t i o n a l i z e d  ed u cab le  m e n ta l ly  
r e ta rd ed  a d o l e s c e n t s ,  found bimodal p r e s e n t a t i o n  to  be s u p e r io r  to  
unimodal p r e s e n t a t i o n  i n  amount r e c a l l e d .  S i m i l a r  r e s u l t s  were 
rep orted  by Evans ( 1 9 7 0 ) ,  and Glidden e t  a l .  (1979)  a l s o  with  
m e n t a l l y  re tard ed  s u b j e c t s .  A p p aren t ly ,  m e n t a l l y  r e ta rd ed  i n d i v i d u a l s  
remember v i s u a l  i t e m s  b e t t e r  than a u d i t o r y  s t i m u l i ,  though a bimodal  
p r e s e n t a t i o n  g i v e s  the  b e s t  r e s u l t s .
D u r a t io n . Also  s tu d y in g  methods o f  p r e s e n t a t i o n .  W inters  and 
G o e t t l e r  (1 9 7 3 )  compared the  r e c a l l ,  r e c o g n i t i o n  and matching  
performance o f  re ta rd ed  c h i l d r e n  and t h e i r  equal  m ental  age normal 
c o n t r o l s ,  v a r y in g  exposure t im e during  p r e s e n t a t i o n .  W inters  and 
G o e t t l e r  w i tn e s s e d  an o v e r a l l  improvement i n  performance as  exposure  
t ime i n c r e a s e d .
I n s t r u c t i o n s . When s u b j e c t s  were i n s t r u c t e d  to  o r g a n iz e  f r e e  
r e c a l l  m a t e r i a l  and to  r e c a l l  i t  i n  t h e i r  choosen  s eq u en c e .  P u f f  
( 1970a) found t h a t  undergraduate  u n i v e r s i t y  s t u d e n t s  ev id en ced  an 
i n c r e a s e  i n  output  o r g a n i z a t i o n ,  though no i n c r e a s e  occured in  the  
amount r e c a l l e d .  Using 25 words from f i v e  c a t e g o r i e s ,  on a memory 
drum, P o l l i o ,  Richards  and Lucas (1 9 6 9 )  reported  s i m i l a r  r e s u l t s ,  
e x c e p t  t h a t  t h e i r  s u b j e c t s  showed an i n c r e a s e  i n  th e  amount r e c a l l e d  
as  w e l l .  Horowitz (1969)  a l s o  found i n s t r u c t i o n s  to  o r g a n iz e  to
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improve r e c a l l  performance w ith  c h i l d r e n .  Emmerich and Ackerman 
(1978)  reported  an i n c r e a s e  in  r e c a l l  f o r  s u b j e c t s  from grades  one 
and f i v e ,  and from c o l l e g e ,  when they  were g iv e n  i n s t r u c t i o n s  to 
r e c a l l  i tem s  from each c a t e g o r y  i n  tu rn .
Kobasigawa (1975)  reported  th a t  each type  o f  i n s t r u c t i o n ,  or  
p r e - i n f o r m a t i o n ,  prepared the s u b j e c t s  d i f f e r e n t l y .  That i s ,  c h i l d r e n  
who were f i r s t  informed th a t  th ey  could  be g iv e n  a f r e e  r e c a l l  t e s t ,  
did  e q u a l l y  w e l l  l a t e r  on, on e i t h e r  f r e e  or cued r e c a l l  t e s t s ,  
w h i l e  t h o se  s t u d e n t s  g iv e n  cued r e c a l l  p r e - in f o r m a t io n  performed 
s i g n i f i c a n t l y  b e t t e r  on cued r e c a l l  a s  compared to f r e e  r e c a l l .  
Kobasigawa found t h a t  the  e f f e c t  o f  cued r e c a l l  p r e - in f o r m a t io n  was 
l a r g e r  f o r  s i x t h  grade p u p i l s ,  than f o r  t h ir d  g r a d e r s .
Studying  the spontaneous  s o r t i n g  behav iour  o f  m e n t a l ly  re tard ed  
a d u l t s ,  McConkey and H e r r io t  (1 9 7 4 ,  Exp. I l l )  compared the  e f f e c t s  
o f  f i v e  l e v e l s  o f  i n s t r u c t i o n s ,  ranging  from no i n s t r u c t i o n s  to  v ery  
s p e c i f i c  o n e s .  They noted t h a t  o n ly  th e  more s p e c i f i c  i n s t r u c t i o n s  
were r e l a t é d  to  s o r t i n g  performance.  In a d d i t i o n ,  th ey  found t h a t  the  
s u b j e c t s  who had s o r te d  more e f f i c i e n t l y ,  l a t e r  a l s o  r e c a l l e d  more 
i t e m s .  Burger ,  Blackman, Holmes and Z e t l i n  (1978)  i n s t r u c t e d  60 
educab le  m e n ta l ly  re tarded  c h i l d r e n  and 60 normal c o n t r o l s  to s o r t  
i tem s  by c a te g o r y  during p r e - t r a i n i n g ,  th ey  found th o se  i n s t r u c t i o n s  
r e s u l t e d  in  in c r e a s e d  r e c a l l  and c l u s t e r i n g  on a r e c a l l  t e s t  th a t  
fo l lo w e d  the p r e - t r a i n i n g  s e s s i o n ,  compared to  the  c o n t r o l s ,  who 
s im p ly  p r a c t i s e d  r e c a l l i n g  the i t e m s .  F i n a l l y ,  A sh c r a f t  and K e l l a s  
( 1 9 7 4 ) and Gerjuoy and S p i t z  (1966)  a l s o  worked with  m e n ta l ly  
retard ed  s u b j e c t s  and found f r e e  r e c a l l  s c o r e s  improved w ith
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i n s t r u c t i o n s  to  c l u s t e r  i n  r e c a l l .
C lu s te re d  p r e s e n t a t i o n . I n s t r u c t i o n s  to  c l u s t e r  can be 
i m p l i c i t l y  in c o r p o r a ted  i n t o  the m a t e r i a l  by p h y s i c a l l y  arran g in g  the  
r e c a l l  i t e m s  in  groups o r  c l u s t e r s  a t  p r e s e n t a t i o n .  In d i s c u s s i n g  the  
harmonic f lo w  found in  n a t u r a l  s y s t e m s ,  S p i t z  (1966)  s t a t e d  th a t  
o r g a n i z a t i o n  w i l l  be p r e fe r r e d  over  d i s o r g a n i z a t i o n ,  when the  
organism i s  g iv en  th e  c h o i c e .  S p i t z  contended t h a t  o r g a n iz in g  
m a te r ia l  p r i o r  to  in p u t ,  h e l p s  a l l e v i a t e  n o i s e  i n  the  system and 
th u s ,  a p p r e c ia b ly  improves th e  retarded  s u b j e c t s '  performance.
Three to  seven y e a r  o l d s  demonstrated the importance o f  
s t im u lu s  c o n f i g u r a t i o n ,  both  c l u s t e r i n g  and r e c a l l i n g  more w ith  
blocked  p r e s e n t a t i o n ,  t h a t  i s ,  w i th  i te m s  p h y s i c a l l y  grouped by 
c a t e g o r y ,  than with  random p r e s e n t a t i o n  i n  a s tu d y  by Moely and 
Shapiro  ( 1 9 7 1 ) .
S i m i l a r l y ,  Bower, Clark ,  Lesgo ld  and Winzenz ( 1 9 6 9 ) ,  reported  a 
s e r i e s  o f  f i v e  e x p er im e n ts .  They found th a t  r e c a l l  was a s  much as  
two to t h r e e  t im es  b e t t e r  w ith  an organ ized  p r e s e n t a t i o n ,  v e r s u s  a 
random one.  Concurring r e s u l t s  w ith  p r e s e n t a t i o n  o r g a n i z a t io n  
i n c r e a s i n g  amount o f  c l u s t e r i n g  have been rep o r ted  by o t h e r  r e s e a c h e r s  
( e . g . ,  B ahrick ,  1971; C o fer ,  Bruce & R e ic h e r ,  1966; Emmerich & 
Ackerman, 1978; P u f f ,  1966; Shapiro  & B e l l ,  1971) .
The advantages  o f  organ ized  p r e s e n t a t i o n  have a l s o  been  
demonstrated w ith  many d i f f e r e n t  groups o f  re ta rd ed  s u b j e c t s .  E i t h e r  
r e c a l l  has been improved ( e . g . ,  Gerjuoy & A lv a r e z ,  1969; Gerjuoy & 
S p i t z ,  1 9 6 6 ; G l idden ,  1977a; H e r r i o t ,  1972b) ,  o r  c l u s t e r i n g  was 
shown to  in c r e a s e  ( e . g . ,  B i l s k y  & Evans, 1970; B i l s k y ,  Evans &
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G i l b e r t ,  1973; Gerjuoy & W in ters ,  1970; G lid d en ,  1976; Madsen & 
Connor, 1 9 6 8 ) ,  or both were augmented ( e . g . ,  B i l s k y ,  1976;
Gerjuoy,  W inters ,  P u l l e n  & S p i t z ,  1969; Glidden e t  a l . ,  1979; 
McConkey & H e r r io t ,  1974) by o r g a n iz in g  the i tem s  by c a t e g o r y  during  
p r e s e n t a t i o n .
S u b je c t  V a r ia b le s
B o u s f i e l d ,  E s te r so n  and Whitmarsh (1958)  noted th a t  
o r g a n i z a t i o n a l  s t r a t e g i e s  do not  depend s o l e l y  upon r e c a l l  item  
v a r i a b l e s  o r  s t r a t e g i e s  a v a i l a b l e ,  but a l s o  on the s e t s  o r  a t t i t u d e s  
o p e r a t i n g  w i t h in  th e  organism a t  the  t im e .  A number o f  s u b j e c t  
v a r i a b l e s  must be taken i n t o  a cco u n t .
C h r o n o lo g ic a l  a g e . Sykes (1976)  s tu d ie d  the performance o f  
108 normal s c h o o l  c h i l d r e n ,  rang ing  in  age from e i g h t  to  tw e lve  
y e a r s .  He s u g g e s ted  t h a t  deve lopm enta l  d i f f e r e n c e s  are  n ot  due to  
memory c a p a c i t y ,  but to  the  use  o f  o r g a n i z a t i o n  s k i l l s ,  Sykes found 
o r g a n i z a t i o n a l  s k i l l s  to  vary  between age groups ,  w i th  th e  more 
e f f e c t i v e  s k i l l s  b e in g  e x h i b i t e d  by o l d e r  s u b j e c t s .  Other  
i n v e s t i g a t o r s  ( e . g . .  Coward & Lange, 1979; Derevensky ,  1976;
Emmerich & Ackerman, 1978; H a l l ,  Murphy, Humphreys & W ilson ,
1979; H orowitz ,  1969; Kobasigawa, 1974, 1975; Moely & S hap iro ,
1971 ; S te in m e tz  & B a t t i g ,  1969; Worden & R i t c h e y ,  1979) have  
g e n e r a l l y  found performance on memory t a s k s  to  improve w ith  age .  
U s u a l l y  f o r  the  same rea so n s  noted by Sykes ( 1 9 6 7 ) .  Moely, Olson,  
Halwes and F l a v e l l  (1969)  have a l s o  noted th a t  th ere  e x i s t s  a gap 
between a c h i l d  hav ing  the b a s i c  c a p a c i t y  and the  spontaneous  
p ro d u ct io n  o f  an o r g a n i z a t i o n a l  s t r a t e g y  by t h a t  c h i l d .
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Mental a g e . Working w ith  re ta r d e d  a d u l t s  o f  two v o c a b u la r y  age  
l e v e l s ,  Green (1 9 7 4 )  rep o r ted  t h a t  cu e s  i n c r e a s e d  th e  r e c a l l  o f  h igh  
v o ca b u la r y  age  s u b j e c t s  o n l y .  Green a l s o  found t h a t  group to have a 
s i g n i f i c a n t l y  s t e e p e r  l e a r n i n g  c u r v e .  The h ig h  v o c a b u la r y  age group 
a l s o  c l u s t e r e d  more when g iv e n  c u e s .  Thus, n o t  o n l y  do normal 
s u b j e c t s  o f  h i g h e r  m enta l  age perform b e t t e r  on r e c a l l  t a s k s ,  a s  
compared to  m e n t a l l y  re ta r d ed  s u b j e c t s ,  a s  n o ted  e a r l i e r  i n  the  
p r e s e n t  r e v ie w ,  but even w i t h in  th e  r e ta rd ed  p o p u l a t i o n ,  mental  age  
d i f f e r e n c e s  i n f l u e n c e  r e t r i e v a l  e f f i c i e n c y .  In f a c t ,  even  though th e  
main d i f f e r e n c e  between th e  h ig h  and low v o c a b u la r y  age  groups i n  the  
Green s tu d y  was o n ly  2 . 2  y e a r s  ( 5 . 7 5  to  7 . 9 5 ) ,  th e  d i f f e r e n c e  was 
l a r g e  enough to  have a s i g n i f i c a n t  e f f e c t .
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APPENDIX B 
ANALYSIS OF VARIANCE SUMMARY TABLES 
AND OTHER TABLES
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TABLE 2
A n a l y s i s  o f  Variance  o f  Mental Age S c o r e s  f o r  the  
Seven Treatment C o n d i t io n s
Source d f MS F
Schoo l  (S) 1 4 2 4 .3 2 2 . 3 0
Mental Age Leve l  (M) 1 3 2 8 4 5 .7 5 178.01 **
C on d it ion  (C) 6 0 . 2 8 0 . 0 0
S X M 1 1106 .29 6 . 0 0  *
S X C 6 0 . 2 4 0 . 0 0
M X C 6 0 .1 3 0 . 0 0
S X M X C 6 0 .3 7 0 . 0 0
Error 84 184 .52
_£ < .05  ** E < .001
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TABLE 3
A n a l y s i s  o f  Var iance  o f  C h r o lo g ic a l  Ages f o r  the  
Seven Treatment C o n d i t io n s
Source d f MS F
S ch o o l  (S ) 1 8 7 4 .7 2 0 . 5 0
Mental Age Leve l  (M) 1 36757.51 21.01 *
C o n d i t io n  (C) 6 2 1 2 4 .5 9 1 .21
S X M 1 8 9 7 .2 2 0 .51
S X C 6 1477 .93 0 . 8 5
M X C 6 2 0 6 .2 6 0 . 1 2
S X M X C 6 1486 .52 0 . 8 5
Error 84 1749 .72
2  < .001
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TABLE 4
A n a l y s i s  o f  Variance  o f  B as ic  R e c a l l  A b i l i t y  T e s t  ( BRAT) 
S c o r e s  f o r  the Seven Treatment C o n d i t io n s
Source d f  MS F
S ch oo l  (S) 1 3 1 .0 8 7 .1 5  *
Mental Age Level  ( m) 1 10 .94 2 .5 2
C o n d i t io n  (c) 6 0 . 2 2 0 .0 5
S X M 1 0.01 0 . 0 0
S X C 6 0 . 2 9 0 . 0 7
M X C 6 0 . 1 0 0 . 0 2
S X M X C 6 0 .1 3 0 .0 3
Error 84 4 .3 5
2  < .01
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TABLE 5
Group Composit ion with  R espect  to  Sex 
and Down's Syndrome
Group Sex Down's Syndrome (2 8 )
Male Female Yes No
D i r e c t i v e  (4 8 ) 18 30 12 36
Free R e c a l l  (4 8 ) 28 20 11 37
C ontro l  (1 6 ) 6 10 5 11
O bject  Cues (32) 14 18 7 25
P i c t u r e  Cues (32 ) 17 15 7 25
Verbal  Cues (32) 15 17 9 23
High MA (5 6 ) 27 29 6 50
Low MA (5 6 ) 25 31 22 34
Rural Schoo l  (56 ) 28 28 9 47
Urban Schoo l  (56 ) 24 32 19 37
Male (52) — — — — 11 41
Female (6 0 ) wm mm 17 43
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TABLE 9
A n a l y s i s  o f  V a r ia n c e  o f  ARC S c o r e s  f o r  th e
E x p e r i m e n t a l  Groups on t h e  T r a i n i n g  T r i a l s
Source MS F
Between _Ss
R e c a l l  C o n d i t io n  (R) 1 2 8 .8 4 1 6 5 .6 8  *
Cue Type (C) 2 0 . 0 5 0 . 2 6
Mental Age Leve l  (M) 1 0 .01 0 . 0 4
S c h o o l  (S ) 1 0.01 0 . 0 6
R X C 2 0 . 0 6 0 . 3 2
R X M 1 0 . 0 3 0 . 1 8
R X S 1 0.01 0 . 0 4
C X M 2 0.11 0 . 6 3
C X S 2 0 . 0 3 0 . 1 4
M X S . 1 0 . 0 0 0 . 0 0
R X C X M 2 0 . 1 0 0 . 5 8
R X C X S 2 0 . 0 2 0 . 0 9
R X M X S 1 0 . 0 2 0 . 1 4
C X M X S 2 0 . 0 8 0 . 4 6
R X C X M X S 2 0 . 0 6 0 . 3 5
Error  (b) 72 0 . 1 7
(C o n t in u e d . . . )
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TABLE 9 -C o n t in u e d
Source MS F
W ithin  S^ s
T r i a l s  ( t ) 2 0.01 0 . 1 7
T X R 2 0 . 0 0 0 . 0 6
T X C 4 0 . 1 2 1 .3 9
T X M 2 0 . 0 2 0.21
T X S 2 0 . 0 3 0 . 3 2
T X R X C 4 0 . 0 8 0 . 9 2
T X R X M 2 0 . 0 0 0.01
T X R X S 2 0 . 0 5 0 . 6 2
T X C X M 4 0 . 0 7 0 . 8 7
T X C X S 4 0 . 0 9 1 .07
T X M X S 2 0 . 1 2 1 .3 9
T X R X c X M 4 0 . 0 4 0 . 4 3
T X R X c X S 4 0 . 1 3 1 .46
T X R X M X S 2 0 . 0 8 0 . 9 3
T X C X M X s 4 0 . 0 4 0 . 5 2
T X R X C X M X S 4 0 . 0 7 0 .8 5
Error  (w) 144 0 . 0 9
P < .001
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TABLE 10
A n a l y s i s  o f  Variance  o f  ARC S c o r e s  f o r  the  Free
R e c a l l  and C ontro l  Groups on the  T ra in in g T r i a l s
Source MS F
Between ^ s
Cue Type (C) 3 0 .2 4 0 . 6 8
Mental Age Level  ( m) 1 0.01 0 .0 2
S c h o o l  (S) 1 0 . 0 0 0.01
C X M 3 0 . 1 4 0 . 3 9
C X S 3 0 .0 3 0 . 0 9
M X S 1 0 .1 2 0 .3 5
C X M X S 3 0 .1 5 0 . 4 4
Error (b) 48 0 . 3 5
Within  _Ss
T r i a l s  (T) 2 0 .0 5 0 . 3 2
T X C 6 0 .1 4 0 .9 4
T X M 2 0 . 0 0 0 . 0 0
T X S 2 0.01 0 . 0 8
T X C X M 6 0 . 0 9 0 . 5 7
T X C X S 6 0 .2 3 1 .52
T X M X S 2 0 .1 6 1 .05
T X C X M X S 6 0 .2 5 1.61
Error (w) 96 0 .1 5
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TABLE 11
A n a l y s i s  o f  V a r ia n c e  o f  ARC S c o r e s  f o r  th e
D i r e c t i v e  Cuing and C o n t r o l  Groups on t h e  T r a i n i n g  T r i a l s
Source MS F
Between ^ s
Cue Type (C) 3 6.81 7 2 .8 3  ***
Mental Age Leve l  (M) 1 0 .0 2 0 . 1 9
S ch o o l  (S ) 1 0 . 0 0 0 . 0 2
C X M 3 0.01 0.11
C X S 3 0.01 0 . 1 3
M X S 1 0 .0 3 0 . 2 8
C X M X S 3 0 . 1 0 1 .06
Error (b) 48 0 . 0 9
W ithin  ^8
T r i a l s  (T) 2 0 . 0 2 0 . 7 6
T X C 6 0 . 0 2 0 . 7 7
T X M 2 0 . 0 0 0.01
T X S 2 0 . 0 8 2 . 7 0
T X C X M 6 0 . 0 2 0 . 5 0
T X C X S 6 0 .0 5 1 .43
T X M X S 2 0 .1 5 4 .7 5  *
T X C X M X S 6 0.11 3 .5 9  **
Error (w)
*  n  /  m e  T* /
96 0 .0 3
* * *  T, /
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TABLE 13
A n a l y s i s  o f  V a r ia n c e  o f  ARC S c o r e s  f o r  th e
E x p e r im en ta l  Groups on A l l  Four T r i a l s
Source 1 £ MS F
Between ^ s
R e c a l l  C on d it ion  (R) 1 2 6 .6 4 11 7 .0 9  **
Cue Type (C) 2 0.31 1 .37
Mental Age Leve l  (M) 1 0 . 1 7 0 .7 4
S ch o o l  (S) 1 0 . 0 4 0 . 1 9
R X C 2 0 . 1 0 0 . 4 4
R X M 1 0 . 0 0 0 . 0 0
R X S 1 0 . 0 0 0 . 0 0
C X M 2 0.11 0 . 4 7
C X S 2 0 .0 5 0 . 2 0
M X S • 1 0 . 0 9 0 .41
R X C X M 2 0 . 1 2 0 . 5 2
R X C X S 2 0 . 0 0 0.01
R X M X S 1 0 . 0 3 0 . 1 3
C X M X S 2 0 .0 6 0 . 2 7
R X C X M X S 2 0 . 0 6 0 . 2 8
Error (b) 72 0 . 2 3
(C o n t in u ed . . , )
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TABLE 13 -C o n t in u e d
Source df MS L
Within
T r i a l s  (T) 3 0 . 8 0 8 . 0 3 **
T X R 3 1 .0 9 10.91 **
T X C 6 0 . 1 8 1 .84
T X M 3 0 . 2 7 2 . 7 0 *
T X S 3 0 . 0 3 0 . 2 7
T X R X C 6 0 . 0 9 0 . 8 6
T X R X M 3 0 . 0 3 0 . 3 4
T X R X. S 3 0 . 0 4 0 . 4 0
T X C X M 6 0.11 1 .06
T X C X S 6 0 . 0 7 0 . 7 4
T X M X S 3 0 .1 5 1 .5 5
T X R X C X M 6 0 . 0 3 026
T X R X C X s 6 0 . 0 9 0 . 9 4
T X R X M X s 3 0 . 1 8 1 .77
T X C X M X s 6 0 . 0 6 0 . 6 2
T X R X c X M X S 6 0 . 1 5 1 .54
Error (w) 216 0 . 1 0
* £  < .05 4*-» 2  < .001
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TABLE 14
A n a l y s i s  o f  V a r ia n c e  o f  ARC S c o r e s  f o r  th e  D i r e c t i v e
Cuing and C o n t r o l  Groups on t h e  T r a n s f e r  T r i a l
Source 1 1 MS F
Cue C o n d i t io n  (C) 3 0 . 5 4 3 . 5 9  *
Mental Age Leve l  (M) 1 0 . 6 8 4.51 *
Schoo l  (S) 1 0 . 0 3 0 . 1 8
C X M 3 0 . 0 7 0 . 4 9
C X S 3 0 . 0 3 0 .2 3
M X S 1 0.01 0 .0 4
C X M X S 3 0 . 0 4 0 .2 6
Error 48 0 .1 5
2   ^ '05
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TABLE 15
A n a l y s i s  o f  V a r ia n c e  o f  ARC S c o r e s  f o r  t h e  F ree
R e c a l l  and C o n t r o l  Groups on t h e
T r a n s f e r  T r i a l
Source • ^ MS F
Cue C o n d i t io n  (C) 3 0 . 1 5 0 . 8 9
Mental Age Leve l  (M) 1 0 . 2 5 1 .4 8
S ch o o l  (S ) 1 0 . 0 7 0 . 3 9
C X M 3 0 . 0 8 0 . 4 9
C X S 3 0 . 0 2 0 . 0 9
M X S 1 0 . 6 8 3 . 9 3
C X M X S 3 0 . 2 5 1 .4 8
Error 48 0 . 1 7
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TABLE 16
C o r r e l a t i o n  Matrix f o r  C l u s t e r i n g  (ARC), Item R e c a l l  (N ) ,  
Category R e c a l l  (CAT), Redundancy (RED) and 
I n t r u s io n  (INT) S co res
T r i a l  N CAT RED INT
ARC 1 0 .5 6 * * * 0 .4 5 * * * - 0 . 1 2 0 . 0 4
2 0 .4 9 * * * 0 .3 3 * * * - 0 .2 3 * * 0.11
5 0 .4 4 * * * 0 .2 3 * * - 0 .3 1 * * * 0 . 1 2
T 0.01 - 0 . 1 6 * - 0 . 0 8 0 .2 1 *
N 1 0 .5 7 * * * - 0 . 1 6 * - 0 . 1 3
2 0 .4 6 * * * - 0 .2 3 * * —0 « 06
5 0 .5 3 * * * - 0 . 2 6 * * - 0 . 0 7
T 0 .4 7 * * * - 0 . 1 7 * - 0 . 1 5
CAT 1 - 0 . 1 4 - 0 . 0 4
2 - 0 .3 4 * * * - 0 . 0 6
5 -0 .3 0 * * * 0 . 1 7 *
T - 0 .2 3 * * - 0 . 0 7
RED 1 0 . 0 8
2 0 . 0 8
3 —0.01
T 0.01
* _£ < .05  ** _£ < .01 *** 2  < '001
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TABLE 18
A n a l y s i s  o f  C o v a r ia n c e  o f  Item R e c a l l  S c o r e s  f o r  th e
D i r e c t i v e  Cuing and C o n t r o l  Groups on
T r i a l  One
Source d f MS F
Cue C on d it ion  (C) 3 4 3 .1 2 8 .0 5 **
Mental Age Level  (M) 1 2 8 .8 3 5 . 3 8 *
S ch oo l  (S) 1 6 .0 7 1 .1 3
C X M 3 1.21 0 .2 3
C X S 3 4 . 3 8 0 .8 2
M X S 1 4 .5 2 0 . 8 4
C X M X S 3 1 .7 3 0 . 3 2
Covariate-BRAT 1 3 5 .7 9 6 .6 8 *
Error 47 5 .3 6
_£ < .05  ** 2  < '001
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TABLE 19
A n a l y s i s  o f  C o v a r ia n c e  o f  Item R e c a l l  S c o r e s  f o r  t h e  Free
R e c a l l  and C o n t r o l  Groups on T r i a l  One
Source d f MS F
Cue C o n d i t io n  (C) 3 11 ,8 0 2 . 2 2
Mental  Age Leve l  (M) 1 3 8 . 4 8 7 . 2 4  *
S ch o o l  (S) 1 0 . 2 5 0 . 0 5
C X M 3 3 .5 3 0 . 6 6
C X S 3 2 .7 6 0 . 5 2
M X S 1 0 . 1 4 0 . 0 3
C X M X S 3 0 . 7 6 0 . 1 4
Covariate-BRAT 1 71 .4 0 1 3 .4 3  **
Error 47 5 .3 2
2  < .01 **  2  < .001
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TABLE 21
A n a l y s i s  o f  C ovariance  o f  Item R e c a l l  S c o r e s  f o r  the  
D i r e c t i v e  Cuing and C ontro l  Groups on the  T r a in in g  T r i a l s
Source Si MS L
Between _Ss
Cue Type (C) 3 11 9 .4 4 1 0 .4 7 ***
Mental Age Leve l  (M) 1 7 8 . 1 8 6 .8 5 *
S ch o o l  (S ) 1 3 1 .7 2 2 . 7 8
C X M 3 1 .95 0 . 1 7
C X S 3 13 .2 5 1 .3 4
M X S 1 13 .5 5 1 .1 9
C X M X S 3 3 . 1 2 0 . 2 7
C o v a r ia te  -  BRAT 1 9 8 .7 5 8 . 6 5 **
Error (b) 47 11.41
W ith in  ^3
T r i a l s  (T) 2 4 4 .1 5 4 4 .5 3 ***
T X C 6 0 . 7 7 0 . 7 8
T X M 2 0 . 1 5 0 . 1 5
T X S 2 1 .2 7 1 .2 8
T X C X M 6 1 .85 1 .87
T X C X S 6 0 . 9 4 0 . 9 5
T X M X S 2 0 . 0 0 0 . 0 0
T X C X M X S 6 0 . 3 9 0 . 3 9
Error  (w) 96 0 . 9 9
^ < .05  _P < .005 ***p < .001
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
147
TABLE 22
A n a ly s i s  o f  C o v a r ia n ce  o f  Item  R e c a l l  S c o r e s  f o r  th e  Free
R e c a l l  and C o n tr o l  Groups on th e  T r a in in g  T r i a l s
Source 1 1 MS F
Between _Ss
Cue Type (C) 3 11 .95 1 .07
Mental Age Level  (M) 1 104.86 9 . 3 9  *
Schoo l  (S) 1 0.81 0 .0 7
C X M 3 8 .8 7 0 .7 9
C X s 3 2 .1 7 0 . 1 9
M X S 1 4 .0 8 0 . 3 7
C X M X S 3 2.31 0.21
C o v a r ia te  -  BRAT 1 184.16 1 6 .5 0  **
Error (b) 47 11 .16
. (C o n t in u ed .
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TABLE 22 -C o n t in u e d
Source 1 1 MS I
Within
T r i a l s  (T) 2 18 .66 12.51 **
T X C 6 2 .9 2 1 .96
T X M 2 0.11 0 . 0 7
T X S 2 1 .4 7 0 . 9 9
T X C X M 6 0 . 9 9 0 . 6 6
T X C X S 6 2 .3 3 1 .5 6
T X M X S 2 0 . 9 4 0 . 6 3
T X C X M X S 6 0 . 2 9 0 . 1 9
Error (w) 96 1 .4 9
2  < '005 4* 2  < .001
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TABLE 24
A n a l y s i s  o f  C o v a r ia n c e  o f  Item  R e c a l l  S c o r e s  f o r  th e
D i r e c t i v e  Cuing and C o n tr o l  Groups on
th e  T r a n s f e r  T r i a l
Source M MS F
Cue C o n d i t io n  (C) 3 1 8 .8 9 3 . 4 5 *
Mental Age Leve l  (M) 1 2 5 .7 5 4.71 *
S c h o o l  ( S ) 1 0 . 2 6 0 . 0 5
C X M 3 2 . 6 7 0 . 4 9
C X S 3 4 .0 5 0 . 7 4
M X S 1 1 .8 9 0 . 3 5
C X M X S 3 5.01 0 .9 2
Covariate-BRAT 1 8 7 .6 9 1 6 .0 3 **
Error 47 5 .2 3
* 2  < . 0 5  ** 2  < .001
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TABLE 25
A n a l y s i s  o f  C o v a r ia n ce  o f  Item  R e c a l l  S c o r e s  f o r  th e  F ree
R e c a l l  and C o n tr o l  Groups on th e  T r a n s f e r  T r i a l
Source 1 1 MS F
Cue C on d it ion  (C) 3 9 .8 9 2 . 0 8
Mental Age Leve l  (MJ 1 3 5 .5 8 7 . 4 7  *
Schoo l  (S) 1 1 .13 0 .2 4
C X M 3 3 .4 7 0 .7 3
C X S 3 4 .4 6 0 .9 4
M X S 1 1 .56 0 . 3 3
C X M X S 3 3 .6 2 0 .7 6
Covariate-BRAT 1 6 2 .7 2 1 3 .1 7  **
Error 47 4 .7 6
2  < .01 * *  2  < "001
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TABLE 26
A n a l y s i s  o f  C o v a r ia n ce  o f  Item  R e c a l l  S c o r e s  f o r  th e
E x p er im en ta l  Groups on A l l  Four T r i a l s
Source 1 1 MS F
Between ^ s
R e c a l l  C ondit ion  (R) 1 3 9 3 .8 5 2 6 .8 5  **
Cue Type (C) 2 5 .8 2 0 . 4 0
Mental Age Leve l  (MJ 1 19 6 .7 0 13.41 **
Schoo l  (S) 1 54 .3 3 3 . 7 0
R X C 2 2 6 .6 0 1.81
R X M 1 3 .8 2 0 .2 6
R X S 1 5 .5 9 0 . 3 8
C X M 2 3 .3 3 0 . 2 3
C X S 2 3 .7 9 0 .2 6
M X S • 1 8 .0 7 0 .5 5
R X C X M 2 17.55 1 .2 0
R X C X S 2 8.41 0 .5 7
R X M X S 1 1 .5 0 0 . 1 0
C X M X S 2 5 .9 7 0.41
R X C X M X S 2 2.31 0 .1 6
C o v a r ia te  -  BRAT 1 287.41 1 9 .5 9  **
Error (b) 71 14 .67
(C on t in u ed . . . )
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TABLE 26 -C o n t in u e d
Source MS F
Within  _Ss
T r i a l s  (T) 3 2 7 .5 6 1 8 .0 9 **
T X R 3 1 1 .3 7 7 . 4 6 **
T X C 6 2 . 2 4 1 .47
T X M 3 0 . 7 3 0 . 4 8
T X S 3 1 .5 7 1 .03
T X R X C 6 3 . 3 6 2 . 2 0 *
T X R X M 3 0 . 2 7 0 . 1 8
T X R X S 3 2 . 3 6 1 .55
T X C X M 6 1 .89 1 .24
T X C X S 6 0 . 6 4 0 . 4 2
T X M X S 3 0.51 0 . 3 3
T X R X C X M 6 1 .2 2 0 . 8 0
T X R X c X s 6 2 .2 5 1 .4 8
T X R X M X s 3 0 . 5 3 0 . 3 5
T X C X M X s 6 2 .9 3 1 .9 3
T X R X c X M X S 6 0 . 7 5 0 . 4 9
Error  (w) 216 1 .52
* P < .05 ** P < .001
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TABLE 27
A n a l y s i s  o f  C o v a r ia n ce  o f  Item  R e c a l l  S c o r e s  f o r  th e
D i r e c t i v e  Cuing and C o n tr o l  Groups on A l l  Four T r i a l s
Source 1 1 F
Between _Ss
Cue Type (C) 3 131 .79 8 . 7 4  ***
Mental Age Level  (M) 1 104 .24 6 .9 2  *
S ch o o l  (S) 1 2 6 .6 2 1 .77
C X M 3 1.96 0 .1 3
C X S 3 17 .43 1 .16
M X S 1 15 .02 1 .0 0
C X M X S 3 2 .7 3 0 . 1 8
Covariate-BRAT 1 157.87 1 0 .4 7  ♦*
Error (b) 47 15 .07
. ( Cont inued .
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TABLE 27 -C o n t in u ed
Source F
Within _Ss 
T r i a l s  (TJ 3 2 9 .5 2 2 5 .1 5  ***
T X C 9 2 .7 6 2 . 1 6  *
T X M 3 0 .1 2 0 . 1 0
T X S 3 2 .0 2 1 .5 8
T X C X M 9 2 .1 5 1 .69
T X C X S 9 1 .25 0 . 9 8
T X M X S 3 0 . 1 4 0.11
T X C X M X S 9 2 .0 7 1 .62
Error (w) 144 1 .2 8
* 2  < .05 ** 2  < .01 *** 2  < .001
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TABLE 28
A n a l y s i s  o f  C o v a r ia n c e  o f  Item  R e c a l l  S c o r e s  f o r  th e
F ree  R e c a l l  and C o n tr o l  Groups on A l l  Four T r i a l s
Source d f MS F
Between Ss
Cue Type (C) 3 17 .84 1 .22
Mental Age Level  (M) 1 140 .74 9 .6 4  **
Schoo l  (S) 1 1 .7 8 0 . 1 2
C X M 3 12.03 0 .8 2
C X S 3 4 .7 6 0 . 3 3
M X S 1 5 .6 4 0 . 3 9
C X M X S 3 4 .0 6 0 . 2 8
Covariate-BRAT 1 2 1 9 .0 2 1 5 .0 0  ***
Error (b) 47 14.61
(Continued . . . )
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TABLE 28 -C o n t in u ed
Source È 1 MS F
Within
T r i a l s  ( t ) 3 28.11 19.51 ***
T X C 9 3 .2 7 2 . 2 7  *
T X M 3 0 . 0 9 0 . 6 8
T X S 3 0 . 9 8 0 . 6 8
T X C X M 9 0 . 7 7 0 . 5 3
T X C X S 9 2 . 1 8 1.51
T X M X S 3 0 .6 3 0 . 4 4
T X C X M X S 9 0 . 8 4 0 . 5 8
Error (w) 144 1 .44
* 2  < .05 ** 2  < .005 *** 2  < .001
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TABLE 29
A n a l y s i s  o f  V a r ia n c e  o f  C a te g o ry  R e c a l l  S c o r e s  f o r  th e
E x p e r im e n ta l  Groups on T r i a l  One
Source M MS F
R e c a l l  C o n d i t io n  (R) 1 4 . 1 7 1 7 .6 5  **
Cue Type ( c ) 2 0 .5 4 2 . 2 9
Mental  Age Leve l  (M) , 1 1 .0 4 4 .41  *
S c h o o l  (S) 1 0 . 1 7 0.71
R X C 2 0 . 2 9 1 .24
R X M 1 0 . 6 7 2 . 8 2
R X S 1 0 . 0 4 0 . 1 8
C X M 2 0 . 0 4 0 . 1 8
C X S 2 0 . 2 9 1 .24
M X S 1 0 . 1 7 0.71
R X C X M 2 0 . 0 4 0 . 1 8
R X C X S 2 0 . 1 7 0.71
R X M X S 1 0 . 0 4 0 . 1 8
C X M X S 2 0 . 2 9 1 .2 4
R X C X M X S 2 0 . 1 7 0.71
Error 72 0 . 2 4
* 2 <  .05  ** 2  < .001
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TABLE 30
A n a l y s i s  o f  V a r ia n c e  o f  C a teg o ry  R e c a l l  S c o r e s  f o r  th e
D i r e c t i v e  Cuing and C o n tr o l  Groups on T r i a l  One
Source d f  MS ?
Cue C on d it ion  (C) 3 2 .5 2 8 .9 6  *
Mental Age Leve l  (M) 1 0 .5 6 2 . 0 0
S c h o o l  (S) 1 0 .0 6 0 . 2 2
C X M 3 0 .3 5 1 .26
C X S 3 0 . 0 2 0 . 0 7
M X S 1 0 . 0 6 0 . 2 2
C X M X S 3 0 . 0 2 0 . 0 7
Error 48 0 . 3 6
2  < .001
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TABLE 31
A n a l y s i s  o f  V a r ia n ce  o f  C ategory  R e c a l l  S c o r e s  f o r  th e  Free
R e c a l l  and C o n tr o l  Groups on T r i a l  One
Source a f  MS F
Cue C on d it ion  (C) 3 1 .1 0 1 .83
Mental Age Level (M) 1 3 .0 6 5 .0 7  *
S chool  (S) 1 0 .2 5 0.41
C X M 3 0 . 1 0 0 . 1 7
C X s 3 0 . 2 9 0 . 4 8
M X S 1 0 .2 5 0.41
C X M X S 3 0 . 2 9 0 . 4 8
Error 48 0 . 6 0
2  < .05
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TABLE 32 -C o n t in u ed
Source MS F
Within _Ss
T r i a l s  (T) 2 0 .0 7 0 .6 3
T X R 2 0 . 0 2 0.21
T X C 4 0 . 1 8 1 .53
T X M 2 " 0 . 0 7 0 .6 3
T X S 2 0 . 3 2 2 .7 3
T X R X C 4 0 .1 2 1 .02
T X R X M 2 0 . 0 2 0.21
T X R X S 2 0 . 3 4 2.91
T X C X M 4 0 . 1 0 0 . 9 0
T X C X S 4 0 .2 3 2.01
T X M X S 2 0 .0 2 0.21
T X R X c X M 4 0 .1 3 1.11
T X R X c X s 4 0 .2 2 1 .92
T X R X M X s 2 0 .0 5 0 . 3 9
T X C X M X s 4 0 .0 3 0 . 3 0
T X R X c X M X S 4 0 .0 2 0.21
Error (w) 144 0 . 1 2
2  < .05  ** 2  < '001
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TABLE 33
A n a l y s i s  o f  V a r ia n c e  o f  C a te g o ry  R e c a l l  S c o r e s  f o r  th e
D i r e c t i v e  Cuing and C o n tr o l  Groups on th e  T r a in in g  T r i a l s
Source d f MS F
Between ^ s
Cue Type (C) 3 2 .9 2 1 0 .7 2  **
Mental Age Leve l  (M) 1 0 . 8 8 3 . 2 3
S c h o o l  (s ) 1 0.01 0 . 0 2
C X M 3 0.71 2 .6 2
C X s 3 0 . 0 3 0 . 1 2
M X S 1 0 . 0 5 0 . 1 7
C X M X S 3 0 . 0 2 0 . 0 7
Error (b ) 48 0 . 2 7
W ith in  _Ss
T r i a l s  (T) 2 0 . 3 8 3 . 7 8  *
T X C 6 0 . 2 8 2 . 7 4  *
T X M 2 0 . 0 4 0 . 3 6
T X S 2 0 . 0 7 0 . 6 7
T X C X M 6 0 . 0 2 0 . 1 6
T X C X S 6 0 . 0 4 0 . 3 3
T X M X S 2 0 . 0 2 0 . 1 6
T X C X M X S 6 0.01 0 . 0 9
Error  (w) 96 0 . 1 0
* P < .05  ** P < .001
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TABLE 34
A n a l y s i s  o f  V a r ia n c e  o f  C a te g o ry  R e c a l l  S c o r e s  f o r  th e  F ree
R e c a l l  and C o n tr o l  Groups on th e  T r a in in g  T r i a l s
Source d f F
Between _Ss
Cue Type (C) 3 0 . 6 5 0 . 8 8
Mental Age Leve l  (M) 1 5 .3 3 7 . 1 8  *
S c h o o l  (S ) 1 0 . 5 2 0 . 7 0
C X M 3 0 . 4 9 0 . 6 5
C X S 3 0 . 4 5 0 .61
M X S 1 1 .0 2 1 .3 7
C X M X S 3 0 . 4 5 0.61
Error  (b) 48 0 . 7 4
W ith in  ^8
T r i a l s  (T) 2 0 . 6 3 2 . 3 9
T X C 6 0.41 1 .5 5
T X M 2 0 . 1 3 0 . 4 9
T X S 2 0 . 5 7 2 . 1 5
T X C X M 6 0 . 1 6 0 . 6 0
T X C X S 6 0 . 3 7 1 .41
T X M X S 2 0 . 0 7 0 . 2 6
T X C X M X S 6 0 . 0 4 0 . 1 5
Error (w) 96 0 .2 6
P < .01
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TABLE 35
A n a l y s i s  o f  Variance  o f  Category R e c a l l  S c o r e s  f o r  the
Experim enta l Groups on the  T r a n s fe r T r i a l
Source d f MS F
R e c a l l  C o n d i t io n  (R) 1 0 . 3 9 0 . 7 7
Cue Type (C) 2 0 . 1 4 0 . 6 3
Mental  Age Leve l  (MJ 1 1 .5 0 6 . 9 7  *
S c h o o l  (S) 1 0 . 0 0 0 . 0 0
R X C 2 0 . 1 4 0 .6 3
R X M 1 0 . 0 4 0 . 1 9
R X S 1 0 . 0 4 0 . 1 9
C X M 2 0 . 0 3 0 . 1 5
C X S 2 0 . 5 9 2 . 7 6
M X S 1 0 . 0 4 0 . 1 9
R X C X M 2 0 . 0 7 0 . 3 4
R X C X S 2 0 . 3 9 1 .7 9
R X M X S 1 0 . 1 7 0 . 7 7
C X M X S 2 0 . 0 7 0 . 3 4
R X C X M X S 2 0 . 3 2 1 .50
Error 72 0 . 2 2
2  < '01
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TABLE 56
A n a l y s i s  o f  V ariance  o f  Category R e c a l l  S c o r e s  f o r  the
D i r e c t i v e  Cuing and Contro l Groups on the  T r a n s f e r  T r i a l
Source F
Cue C o n d i t io n  (C) 3 0 . 0 6 0 . 5 2
Mental  Age Leve l  (M) 1 1 .0 0 5 .0 5  *
Sch o o l  (S) 1 0 . 0 6 0 . 5 2
C X M 3 0 . 0 8 0 . 4 2
C X S 3 0 . 4 0 2 . 0 0
M X S 1 0 . 0 0 0 . 0 0
C X M X S 3 0 . 2 5 1 .2 6
Error 48 0 . 2 0
2  < .05
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TABLE 37
A n a l y s i s  o f  V a r ia n c e  o f  C a teg o ry  R e c a l l  S c o r e s  f o r  th e  F ree
R e c a l l  and C o n tr o l  Groups on th e  T r a n s f e r  T r i a l
Source d f MS F
Cue C on d it ion  (C) 3 0 . 1 9 0 . 7 8
Mental Age Level ( m) 1 1 .56 6 . 5 2  *
Schoo l  (S) 1 0 . 0 0 0 . 0 0
C X M 3 0 . 0 2 0 . 0 9
C X S 3 0 . 2 9 1 .22
M X S 1 0 .2 5 1 .04
C X M X S 3 0 . 0 4 0 . 1 7
Error 48 0 . 2 4
2  < .05
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TABLE 38
A n a l y s i s  o f  V a r ia n c e  o f  Redundancy S c o r e s  f o r  th e
E x p er im en ta l  Groups on T r i a l  One
Source È 1 MS F
R e c a l l  C on d it ion  (R) 1 15 .04 8.81 **
Cue Type (C) 2 2 .3 2 1 .36
Mental Age Leve l  (M) 1 0 .6 7 0 . 3 9
S c h o o l  (S) 1 3 . 3 8 1 .98
R X C 2 0 . 9 5  . 0 .5 6
R X M 1 1 .5 0 0 . 8 8
R X S 1 0 . 0 4 0 .0 2
C X M 2 6 .1 4 3 .5 9
C X S 2 2 .2 8 1 .34
M X S 1 0 . 6 7 0 . 3 9
R X C X M 2 4 . 3 4 2 .5 4
R X C X S 2 1 .0 7 0 . 6 3
R X M X S 1 1 .5 0 0 . 8 8
C X M X S 2 1 .89 1 .1 0
R X C X M X S 2 2 .0 9 1 .2 3
Error 72 1.71
* 2  < .05  ** 2  < .005
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
168
TABLE 39
A n a l y s i s  o f  V a r ia n c e  o f  Redundancy S c o r e s  f o r  th e  D i r e c t i v e
Cuing and C o n tr o l  Groups on T r i a l  One
Source MS L
Cue C o n d i t io n  (C) 3 5 .8 3 3 . 6 4  *
Mental Age Leve l  (M) 1 4 . 0 0 2 . 4 9
S c h o o l  (S) 1 0 . 0 6 0 . 0 4
C X M 3 0 . 1 7 0 . 1 0
C X S 3 1 .56 0 . 9 7
M X S 1 3 .0 6 1.91
C X M X S 3 0 . 7 3 0 . 4 6
Error 48 1 .6 0
2  < .05
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TABLE 40
A n a l y s i s  o f  V a r ia n c e  o f  Redundancy S c o r e s  f o r  th e  Free
R e c a l l  and C o n tr o l  Groups on T r i a l  One
Source MS F
Cue C o n d it io n  (C) 3 2 .3 5 0 .8 5
Mental Age Level  (M) 1 0 . 2 5 0 . 0 9
S ch o o l  (S) 1 0 .2 5 0 . 0 9
C X M 3 7 .6 3 2 .7 5
C X S 3 3.21 1 .16
M X S 1 0 .0 6 0 . 0 2
C X M X S 3 2 .2 7 0 .8 2
Error 48 2 .7 7
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TABLE 41
A n a l y s i s  o f  V a r ia n c e  o f  Redundancy S c o r e s  f o r  th e
E x p e r im e n ta l  Groups on th e  T r a in in g  T r i a l s
Source MS F
Between S^ s , 
R e c a l l  C o n d i t io n  (R) 1 1 2 8 .0 0 3 3 .2 7  **
Cue Type (C) 2 1 0 .9 0 2 .8 3
Mental  Age Leve l  (M) 1 1 .6 8 0 . 4 4
S ch o o l  (S) 1 3 .1 2 0.81
R X C 2 7 .1 6 1 .86
R X M 1 2 .3 5 0 .61
R X S 1 0 . 3 5 0 . 0 9
C X M 2 10 .3 2 2 . 6 8
C X S 2 4 .8 2 1 .2 5
M X S . 1 2 . 0 0 0 . 5 2
R X C X M 2 9.21 2 . 3 9
R X C X S 2 8 . 7 7 2 . 2 8
R X M X S 1 0 .0 6 0 .01
C X M X S 2 3 .6 6 0 . 9 5
R X C X M X S 2 1 .1 9 0 .31
Error (b) 72 3 .8 5
(C o n t in u ed . . . )
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TABLE 41 -C o n t in u ed
Source MS L
Within
T r i a l s  (T) 2 1 0 .3 8 7.91 **
T X R 2 6 .3 2 4 . 8 2  *
T X C 4 1.61 1 .22
T X M 2 0 . 3 8 0 . 2 9
T X S 2 0 . 7 6 0 . 5 8
T X R X C 4 1 .26 0 . 9 6
T X R X M 2 0 . 1 3 0 . 1 0
T X R X S 2 0 . 7 3 0 . 5 6
T X C X M 4 0 . 7 0 0 . 5 3
T X C X S 4 0.21 0 . 1 6
T X M X S 2 1 .26 0 . 9 6
T X R X c X N 4 0 . 4 3 0 . 3 3
T X R X c X S 4 1 .66 1 .2 6
T X R X M X S 2 2 . 2 3 1 .7 0
T X C X M X S 4 2 .1 4 1 .6 3
T X R X C X M X S 4 2 .1 5 1 .64
Error (w) 144 1.31
2  < .01 * *  2  < '001
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TABLE 42
A n a l y s i s  o f  V a r ia n c e  o f  Redundancy S c o r e s  f o r  th e
D i r e c t i v e  Cuing and C o n tr o l  Groups on th e  T r a in in g  T r i a l s
Source M MS F
Between ^ s
Cue Type (C) 3 2 4 .7 7 4 . 8 4  **
Mental Age Leve l  (M) 1 2 4 .8 0 4 . 8 5  *
S ch o o l  (S ) 1 0 . 0 5 0.01
C X M 3 7 .1 4 1 .4 0
C X S 3 3 .2 3 0 . 6 3
M X S 1 1 .8 8 0 . 3 7
C X M X S 3 0 . 8 7 0 . 1 7
Error  (b) 48 5 .1 2
W ithin  _Ss
T r i a l s  (.t ; 2 1 .4 7 1 .66
T X C 6 1 .55 1 .75
T X M 2 0.61 0 . 6 9
T X S 2 0 . 2 0 0 . 2 3
T X C X M 6 1 .5 2 1 .71
T X C X S 6 0 . 9 9 1.11
T X M X S 2 1.01 1 .1 3
T X C X M X S 6 0 . 4 3 0 . 4 8
Error (w) 96 0 . 8 9
* 2  < .05  ** 2  < .005
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TABLE 43
A n a l y s i s  o f  V a r ia n c e  o f  Redundancy S c o r e s  f o r  th e  F ree
R e c a l l  and C o n tr o l  Groups on th e  T r a in in g  T r i a l s
Source jdf MS F
Between _Ss
Cue Type (C) 3 11 .1 9 1 .32
Mental  Age Leve l  (M) 1 9 .6 3 1 .1 4
S c h o o l  (S ) 1 0 . 2 6 0 . 0 3
C X M 3 2 3 .8 7 2 . 8 2  *
C X S 3 10.91 1 .2 9
M X S 1 2 .7 6 0 . 3 3
C X M X S 3 2 .6 3 0.31
Error  (b) 48 8 . 4 7
W ithin  S^ s
T r i a l s  (-T) 2 18 .0 7 8 . 8 9  **
T X C 6 1 .04 0 .51
T X M 2 1 .26 0 . 6 2
T X S 2 0 . 6 6 0 . 3 3
T X C X M 6 1 .54 0 . 7 7
T X C X S 6 0 . 7 3 0 . 3 6
T X M X S 2 3 . 2 2 1 .59
T X C X M X S 6 2 . 7 3 1 .3 4
Error (w) 96 2 .0 3
2  < .05  ** 2  < "001
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TABLE 44
A n a l y s i s  o f  Variance o f  Redundancy S co r es  f o r  the
Experimental Groups on the  T ra n s fer T r i a l
Source F
R e c a l l  C ondit ion  (R) 1 15 .04 2.41
Cue Type (C) 2 2 .3 2 0 . 3 7
Mental Age Leve l  (M) 1 22 .0 4 3 .5 3
S choo l  (S) 1 1 .04 0 . 1 7
R X C 2 2 .8 2 0 . 4 5
R X M 1 0 . 0 4 0.01
R X S 1 15 .04 2.41
C X M 2 3 . 2 0 0.51
C X S 2 2 2 .9 5 3 .6 7  *
M X S 1 12 .04 1 .9 3
R X C X M 2 0 .8 2 0 .1 3
R X C X S 2 0 .9 5 0 .1 5
R X M X S 1 0 . 3 8 0 .0 6
C X M X S 2 9 .4 5 1.51
R X C X M X S 2 5 .6 6 0.91
Error 72 6 .2 5
2  < .05
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TABLE 45
A n a l y s i s  o f  V a r ia n c e  o f  Redundancy S c o r e s  f o r  th e  D i r e c t i v e
Cuing and C o n tr o l  Groups on th e  T r a n s f e r  T r i a l
Source d f  MS F
Cue C on d it ion  (C) 3 9 .6 7 1 .59
Mental Age Level  (M) 1 3 6 .0 0 5 .9 3  *
Schoo l  (s) 1 2 .2 5 0 .3 7
C X M 3 7 .8 3 1 .29
C X S 3 12 .75 2 .1 0
M X S 1 2 .2 5 0 .3 7
C X M X S 3 10 .0 8 1 .66
Error 48 6 .0 7
2  < .05
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TABLE 46
A n a ly s i s  o f  V a r ia n c e  o f  Redundancy S c o r e s  f o r  th e  F ree
R e c a l l  and Contro l  Groups on the T r a n s fe r  T r i a l
Source M . MS F
Cue C o n d it io n  (C) 3 4 .7 7 0 .6 5
Mental Age Leve l  (M) 1 3 9 .0 6 5 . 3 0  *
Schoo l  (S) 1 10 .56 1 .4 3
C X M 3 5 .3 5 0 .7 3
C X S 3 19 .22 1 .40
M X S 1 5 .0 6 0 . 6 9
C X M X S 3 1 .85 0 .2 5
Error 48 7 .3 7
2  < .05
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TABLE 47
I n tr u d in g  Responses  by C l a s s i f i c a t i o n  
and Frequency
C a t e g o r i c a l  I n t r u s i o n s
Animals; cow ( 4 5 ) p ig  ( 7 ) r o o s t e r  ( 4 )
donkey ( 2 ) r a t  ( 2 ) sheep  ( 1 ) hen ( 1 )
bear  ( 1 ) d ee r  ( 1 ) mouse ( 1 ) d in o sa u r  ( 1 )
F r u i t : plum ( 9 ) peach ( 9 ) grape ( 7 )
corn ( 3 ) tomato ( 2 ) lemon ( 1 ) ch e rr y  ( 1 )
V e h i c l e s : a i r p l a n e  (4)am bulance  ( 1 ) van ( 1 )
Toys: b at  ( 4 ) wagon ( 1 ) b a l l o o n  ( 1 )
Cues
barn ( 8 ) box ( 2 ) bucket  ( 1 )
BRAT i tem s
saw ( 3 ) book ( 2 ) c l o c k  ( 2 ) boat  ( 2 )
p e n c i l  (1 ) r o s e  ( 1 ) r in g  (1 )
M i s c e l la n e o u s
bird ( 4 ) house  ( 6 ) boy ( 3 ) hammer ( 2 )
r ib b on s  ( 2 ) c o o k ie  ( 2 ) g i r l  (1 ) d i s h e s  ( 1 )
c r i b  (1 ) crayons  ( 1 ) onion  (1 ) la d d e r  ( 1 )
p oo l  ( 1 ) l e a f  ( 1 ) cake (1 )
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TABLE 48
A n a l y s i s  o f  V a r ia n c e  o f  I n t r u s i o n  S c o r e s  f o r  th e
E x p er im en ta l  Groups on T r i a l  One
Source MS L
R e c a l l  C ondit ion  (R) 1 0 .2 6 0.51
Cue Type (Cj 2 5 .0 7 9 .9 4  **
Mental Age Level  (MJ 1 3 .7 6 7 . 3 7  *
Schoo l  (S) 1 0 .2 6 0.51
R X C 2 0 . 7 0 1 .37
R X M 1 0.51 1 .0 0
R X S 1 0 .2 6 0.51
C X M 2 0 . 6 4 1 .25
C X S 2 0.01 0 . 0 2
M X S 1 1 .76 3 .4 5
R X C.X M 2 0 . 1 4 0 .2 7
R X C X S 2 0 .2 6 0.51
R X M X S 1 0 . 8 4 1 .65
C X M X S 2 0 . 4 5 0 . 8 8
R X C X M X S 2 0.41 0 . 8 0
Error 72 0.51
2  < .01 * *  2  < .001
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TABLE 49
A n a ly s i s  o f  V a r ia n c e  o f  I n t r u s i o n  S c o r e s  f o r  th e  D i r e c t i v e
Cuing and C o n tr o l  Groups on T r i a l  One
Source _df MS F
Cue C ondit ion  (C) 3 3 . 3 8 7 . 3 6  *
Mental Age Level  (M) 1 1 .56 3 .41
S ch o o l  (S) 1 0 .0 6 0 . 1 4
C X M 3 0 . 1 9 0.41
C X S 3 0 . 1 9 0.41
M X S 1 0 .2 5 0 .5 5
C X M X S 3 0.21 0 .4 6
Error 48 0 . 4 6
2  < .001
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
180
TABLE 50
A n a l y s i s  o f  V a r ia n c e  o f  I n t r u s i o n  S c o r e s  f o r  th e  F ree
R e c a l l  and C o n tr o l  Groups on T r i a l  One
Source d f MS F
Cue C on d it ion  (C) 3 0,81 1 .78
Mental Age Level  (M) 1 4 .5 2 9 . 9 7  **
Schoo l  (S) 1 0 .7 7 1 .69
C X M 3 0 . 3 9 0 . 8 6
C X S 3 0 . 0 6 0 .1 3
M X S 1 2 .6 4 5 .8 3  *
C X M X S 3 0 . 4 3 0 .9 5
Error 48 0 .4 5
2  < .05  ** 2  < "005
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TABLE 51
A n a l y s i s  o f  V a r ia n c e  o f  I n t r u s i o n  S c o r e s  f o r  th e
E x p e r im e n ta l  Groups on th e  T r a in in g  T r i a l s
Source
« M L
Between ^ s
R e c a l l  C o n d i t io n  (R) 1 2 .1 7 1 .61
Cue Type (c) 2 7 .5 7 5 .6 4  **
Mental Age Leve l  ( m) 1 5 .8 4 4 . 3 4  *
S ch oo l  (S) 1 0 . 0 3 0 . 0 2
R X C 2 2 .3 6 1 .75
R X M 1 2 .9 2 2 . 1 7
R X S 1 0 . 5 9 0 . 4 4
C X M 2 2 .5 2 1 .8 8
C X S 2 0 . 4 5 0 . 3 3
M X S- 1 0 . 0 0 0 . 0 0
R X C X M 2 1 .25 0 . 9 3
R X C X S 2 1 .32 0 . 9 8
R X M X S 1 1 .84 1 .3 7
C X M X S 2 0 . 7 3 0 . 5 5
R X C X M X S 2 1 .63 1.21
Error  (b) 72 1 .3 4
(C o n t in u ed . . . )
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Source MS I
Within
T r i a l s  (T) 2 0 . 0 3 0 .1 6
T X R 2 0 . 1 3 0 . 6 4
T X C 4 0 . 5 3 2.61 *
T X M 2 0 . 3 2 1 .5 7
T X S 2 0 . 3 2 1 .60
T X R X C 4 0 . 2 7 1 .34
T X R X M 2 0 . 0 7 0 . 3 3
T X R X S 2 0 . 3 8 1 .8 8
T X C X M 4 0.11 0 . 5 6
T X C X S 4 0 . 1 9 0 . 9 6
T X M X S 2 1 .6 5 8 . 1 9  ***
T X R X C X M 4 0 . 1 9 0 . 9 7
T.X R X C X S 4 0 . 4 4 2 .1 6
T X R X M X S 2 0 . 2 7 1 .36
T X C X M X s 4 0 . 0 5 0 . 2 5
T X R X C X M X S 4 0 . 0 5 0 . 2 5
Error  (w) 144 0 . 2 0
2  < .05 * * 2  < .005 * * * 2  < .001
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TABLE 52
A n a l y s i s  o f  V a r ia n c e  o f  I n t r u s i o n  S c o r e s  f o r  th e
D i r e c t i v e  Cuing and C o n tr o l  Groups on th e  T r a in in g  T r i a l s
Source È 1 F
Between _Ss
Cue Type (C) 3 7 .3 5 5.61 **
Mental Age Leve l  (M) 1 0 . 8 8 0 . 6 7
S ch o o l  (S) 1 0 . 1 3 0 . 1 0
C X M 3 1 .2 3 0 . 9 4
C X S 3 1 .1 4 0 . 8 7
M X S 1 0 . 4 2 0 . 3 2
C X M X 3 3 1 .1 0 0 . 8 4
Error (b) 48 1 .31
W ith in  ^ s
T r i a l s  (T) 2 0 .0 5 0 . 2 5
T X C 6 0 . 3 9 2 . 0 0
T X M 2 0.41 2 .1 5
T X S 2 0 . 1 6 0 . 8 5
T X C X M 6 0 . 1 3 0 . 7 0
T X C X S 6 0 . 4 3 2 . 2 3 *
T X M X S 2 1 .23 6 .4 6 **
T X C X M X S 6 0 . 0 4 0.21
Error  (w) 96 0 . 1 9
* < .05  ** 2  < .005
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
184
TABLE 53
A n a l y s i s  o f  V ariance  
R e c a l l  and Contro l
o f  I n t r u s i o n  S c o r e s  f o r  
Groups on th e  T ra in in g
the  Free  
T r i a l s
Source MS F
Between _Ss
Cue Type (Cj 3 1 .35 1 .5 5
Mental Age Leve l  (M) 1 9 . 1 9  1 0 .5 8  **
S ch o o l  (S) 1 0 . 3 3 0 . 3 8
C X M 3 1 .5 3 1 .7 7
C X S 3 0.21 0 . 2 4
M X S 1 1 .02 1 .1 8
C X M X S 3 0 . 7 3 0 . 8 4
Error  (b) 48 0 . 8 7
W ithin  ^ s
T r i a l s  (T) 2 0 . 2 2 1 .2 4
T X C 6 0 . 2 0 1 .0 9
T X M 2 0.11 0.61
T X S 2 0 . 6 9 3 . 8 4  *
T X C X M 6 0 . 1 2 0 . 6 8
T X C X S 6 0 . 0 7 0 . 3 7
T X M X S 2 0 .8 5 4 . 7 0  *
T X C X M X S 6 0 . 1 0 0 . 5 5
Error  (w) 96 0 . 1 8
* _E < .0 5  ** 2  < .01
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TABLE 54
A n a ly s i s  o f  V a r ia n ce  o f  I n t r u s i o n  S c o r e s  f o r  th e
E x p er im en ta l  Groups on th e  T r a n s f e r  T r i a l
Source d f  MS F
R e c a l l  C ondit ion  (R) 1 U.17 0 .34
Cue Type (c ) 2 1 .04 2 .14
Mental Age Level  (M) 1 0 .3 8 0 .7 7
S ch o o l  ( s ) 1 0 . 3 8 0 .77
R X C 2 0 .1 7 0 .34
R X M 1 0 .3 8 0 .7 7
R X S 1 0 .04 0 .0 9
C X M 2 0 .8 8 1 .80
C X S 2 0 .5 0 1.03
M X S 1 0 .1 7 0 .34
R X C-X M 2 0 .3 8 0 .77
R X C X S 2 0 .2 9 0 .6 0
R X M X S 1 0 .1 7 0 .34
C X M X S 2 0 .0 4 0 .09
R X C X M X S 2 0 .2 9 0 .6 0
Error 72 0 .4 9
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TABLE 55
A n a l y s i s  o f  V a r ia n c e  o f  I n t r u s i o n  S c o r e s  f o r  t h e  D i r e c t i v e
Cuing and C o n tr o l  Groups on th e  T r a n s f e r  T r i a l
Source MS F
Cue C o n d i t io n  (C) 3 0 . 3 5 0 . 7 9
Mental Age Leve l  (MJ 1 0 . 1 4 0 . 3 2
S c h o o l  (S) 1 0 . 7 7 1 .7 3
C X M 3 0 . 4 3 0 . 9 8
C X S 3 0 . 4 7 1 .07
M X S 1 0 . 0 2 0 . 0 4
C X M X S 3 0 . 4 7 1 .0 7
Error 48 0 . 4 4
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TABLE 56
A n a l y s i s  o f  V a r ia n ce  o f  I n t r u s i o n  S c o r e s  f o r  th e  Free
R e c a l l  and C o n tr o l  Groups on th e  T r a n s f e r  T r i a l
Source d f  MS F
Cue C o n d it io n  (C) 3 0 .5 6 1 .39
Mental Age Leve l  (M) 1 1 .27 3 .1 6
S ch o o l  (S) 1 0 . 3 9 0 .9 7
C X M 3 0 .5 6 1 .39
C X S 3 0 . 1 8 0 .4 6
M X S 1 0 . 1 4 0 .3 5
C X M X S 3 0 . 1 8 0 . 4 6
Error 48 0 . 4 0
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APPENDIX C
STATISTICAL MEASUREMENT OF CLUSTERING
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STATISTICAL MEASUREMENT OF CLUSTERING
Once E o u s f i e l d  (1953)  had reported  the  occurance  o f  c l u s t e r i n g  
in  r e c a l l ,  a sound s t a t i s t i c a l  method had to  be d e v i s e d  to  a c c u r a t e l y  
measure the c l u s t e r i n g  o f  i t e m s .  A number o f  a u th o r s  ( e . g . ,  
b o u s f i e l d  & E o u s f i e l d ,  1966; C o l l e ,  1972; Cohen, Sakoda &
E o u s f i e l d ,  1954; D a lr y m p le -A l fo r d , 1970, 1971; Frankel  & Cole ,
1971 ; Hubert & L ev in ,  1976; Mandler, 1969; Moely, O lson ,  Halves  
& F l a v e l l ,  1969; Roenker, Thompson & Brown, 1971 ) have su g g e s te d  a 
v a r i e t y  o f  s t a t i s t i c a l  models to  handle  th e  problem. A number o f  
f a c t o r s  must be co n s id e r e d  in  s e l e c t i n g  any one method. P e l l e g r i n o  
( 1 9 7 1 ) noted th a t  measurement o f  o r g a n i z a t i o n  i n  r e c a l l  i s  rendered  
d i f f i c u l t  by th e  f a c t  t h a t  i n  the  f r e e  r e c a l l  s i t u a t i o n ,  output  
v a r i e s  in  s i z e  from one t r i a l  to  the  n ex t  w i t h in  each s u b j e c t ,  as  
w e l l  as  between s u b j e c t s  on each t r i a l .  The i d e a l  measure,  
t h e r e f o r e ,  must take i n t o  account  the number o f  i t e m s  r e c a l l e d ,  as  
w e l l  as  the  amount o f  c l u s t e r i n g  o b serv ed ,  and g i v e  a s c o re  t h a t  can  
be compared to  t h a t  o f  the  same or  d i f f e r e n t  s u b j e c t ,  on another  
t r i a l  w ith  a d i f f e r e n t  amount r e c a l l e d .  In s h o r t ,  the  d i f f i c u l t y  l i e s  
i n  keep in g  the c l u s t e r i n g  measure independent  o f  amount r e c a l l e d  and 
comparable w i t h in  and between s u b j e c t s  on d i f f e r e n t  t r i a l s .
E o u s f i e l d  and E o u s f i e l d  ( 1 9 6 6 J have s u g g e s t e d  a s im ple  method 
o f  measuring c l u s t e r i n g ,  t h e i r  formula b e in g :  [0  -Ej  The expected  by 
chance (E) number o f  c a te g o r y  r e p e t i t i o n s  i s  su b tr a c te d  from the  
observed (0 )  number. That measure has an upper l i m i t  imposed on i t  
by th e  amount r e c a l l e d .  R e c a l l  and c l u s t e r i n g  are  t h e r e f o r e  n o t  kept
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c o m p le te ly  indep en d en t .
An a l t e r n a t e  method was deve loped  by Frankel and Cole (1971)  
u s in g  Z - s c o r e s  and a "runs t e s t " .  Their  method i s  more complex,  
w ith  mean number o f  runs ,  observed number o f  runs ,  l i s t  l e n g t h ,  
v a r i a n c e  and c a te g o r y  co m p o s i t io n  compared. The r e s u l t a n t  s c o r e  i s  
con verted  to  a Z -sco re  to  make th e  r e s u l t s  comparable .
The use o f  a r a t i o  measure has been su g e s te d  by Roenker,  
Thompson and Brown ( 1 9 7 1 ) .  They proposed the Adjusted R at io  o f  
C l u s t e r i n g  (ARC) s c o r e  in  which chance c l u s t e r i n g  has  a s c o r e  o f  zero  
and p e r f e c t  c l u s t e r i n g  a s c o r e  o f  one .  The s c o r e  may be converted  to  
a p erc e n ta g e  f o r  e a s i e r  i n t e r p r e t a t i o n .  B e s id e s  comparing the  
observed and expected  number o f  c a te g o r y  r e p e t i t i o n s ,  a s  did the  
formula by B o u s f i e l d  and B o u s f i e l d  1.1966), the  ARC s c o r e  ta k e s  in t o  
account  the  number o f  i t e m s  r e c a l l e d ,  th e  number o f  c a t e g o r i e s  
r e c a l l e d ,  and the maximum p o s s i b l e  number o f  c a t e g o r y  r e p e t i t i o n s .
The ARC method was s e l e c t e d  as  the  s t a t i s t i c a l  measure o f  
c l u s t e r i n g  to be used in  the p r e s e n t  s tu d y ,  because  i t  keeps amount 
r e c a l l e d  and the c l u s t e r i n g  s c o r e  r e l a t i v e l y  independent  and g i v e s  
s c o r e s  t h a t  may be compared w i t h in  and between s u b j e c t s .  A f u r t h e r  
reason  f o r  u s in g  the ARC i s  t h a t  i t  has  been used by a number o f  
exp er im en ters  r e s e a r c h in g  the c a t e g o r i z a t i o n  s t r a t e g y  a s  used by 
re tard ed  s u b j e c t s  ( e . g . ,  B i l s k y ,  1976; Burger ,  Blackman <5 Tan,
1980;
G lidden ,  1976; Glidden e t  a l . ,  1979; Green, 1974; McConkey 
& H e r r io t ,  1974) and t h e r e f o r e  f a c i l i t a t e s  the comparison o f  the  
r e s u l t s  o f  th e  p r e se n t  s tu d y  and th o se  o f  o t h e r  ex p er im en ts .
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For a more e l a b o r a t e  rev iew  o f  the  c u r r e n t  measures o f  
c l u s t e r i n g ,  the  read er  i s  r e f e r r e d  to the a r t i c l e s  by C o l le  ( 1 9 7 2 ) ,  
D alrym ple-Alford  (1970 ,  1971) and Hubert and Levin (1 9 7 6 ,  1 9 8 0 ) .
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SUMMARY DATA
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Summary o f  S u b je c t  (Case)  In form at ion  I n c lu d in g  
Experimental  C on d it ion  (COND), Mental Age 
Level  (MAGR), School  (SCH), Sex,
C h ro n o lo g ica l Age (CA), Mental
Age (MA), BRAT Score and
Down's Syndrome
KeZ
COND: 1-Free  R e c a l l  P i c t u r e SCH: 1-Urban
2 -  " " Object 2-Rural
3_ " " Verbal SEX: 1-Male
4 - D i r e c t i v e P ic t u r e 2-Female
5 - Object DS: 1-Not Down's
6- Verbal 2-Down's
7 -C o n tr o l
MAGR: 1-High MA
2-Low MA
'
Case COND MAGR SCH SEX CA MA BRAT DS
1 1 1 1 1 235 101 7 1
2 1 1 1 1 162 122 5 1
3 1 1 1 2 220 92 5 1
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Case COND MAGR SCH SEX CA MA BRAT DS
4 1 1 1 2 214 87 8 1
5 1 1 2 2 143 78 5 1
b 1 1 2 1 104 90 7 1
7 1 1 2 1 214 114 9 1
8 1 1 2 1 193 78 8 1
9 1 2 1 2 143 49 5 2
10 1 2 1 1 192 48 6 2
11 1 2 1 2 181 71 7 1
12 1 2 1 1 139 71 4 1
13 1 2 2 1 139 45 6 1
14 1 2 2 1 144 67 6 1
15 1 2 2 2 191 75 9 1
16 2 2 1 93 61 6 1
17 2 1 1 1 177 92 4 1
18 2 1 1 1 154 80 4 1
19 2 1 1 2 234 110 9 1
20 2 1 1 1 212 120 9 1
21 2 1 2 2 157 87 5 1
22 2 1 2 1 195 78 7 1
23 2 1 2 2 180 94 6 1
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Case COND MAGR SCH SEX CA MA BRAT DS
24 2 1 2 2 167 103 10 1
25 2 2 1 1 114 48 6 2
26 2 2 1 2 93 56 9 1
27 2 2 1 1 189 73 4 2
28 2 2 1 1 176 65 4 1
29 2 2 2 1 152 59 6 1
30 2 2 2 2 102 64 5 2
31 2 2 2 1 186 50 5 1
32 2 2 2 2 169 75 10 1
33 3 1 1 1 158 103 5 2
34 3 1 1 1 239 122 6 1
35 3 1 1 1 222 97 8 1
36 3- 1 1 2 126 80 5 1
37 3 1 2 1 211 78 10 1
38 3 1 2 1 238 116 6 1
39 3 1 2 1 175 82 8 1
40 3 1 2 2 208 85 7 1
41 3 2 1 2 138 75 4 2
42 3 2 1 2 130 53 7 2
43 3 2 1 1 89 42 5 1
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Case COND MAGR SCH SEX CA MA BRAT DS
44 3 2 1 1 225 69 6 1
45 3 2 2 2 164 70 6 2
46 3 2 2 1 148 56 11 2
47 3 2 2 2 165 52 4 2
48 3 2 2 2 241 70 5 1
49 4 1 1 1 191 125 5 1
50 4 1 1 2 204 101 8 2
51 4 1 1 2 192 90 8 1
52 4 1 1 1 129 85 4 2
53 4 1 2 2 230 97 5 1
54 4 1 2 1 200 102 13 1
55 4 1 2 2 175 80 6 1
56 4- 1 2 2 137 82 5 1
57 4 2 1 2 110 56 4 1
58 4 2 1 2 225 75 7 2
59 4 2 1 2 171 62 6 1
60 4 2 1 2 128 46 6 2
61 4 2 2 1 111 71 10 1
62 4 2 2 1 82 57 6 1
63 4 2 2 1 186 69 7 2
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Case COND MAGR SCH SEX CA MA BRAT DS
64 4 2 2 1 59 53 4 1
65 5 1 1 1 246 85 5 2
66 5 1 1 1 161 92 6 2
67 5 1 1 2 187 101 7 1
68 5 1 1 1 157 124 8 1
69 5 1 2 2 247 82 7 1
70 5 1 2 1 184 96 4 1
71 5 1 2 2 221 78 10 1
72 5 1 2 2 245 105 9 1
73 5 2 1 2 198 69 4 1
74 5 2 1 2 228 65 5 1
75 5 2 1 2 213 65 5 1
76 5 2 1 2 131 41 9
77 5 2 2 1 149 50 8 1
78 5 2 2 2 150 65 7 1
79 5 2 2 2 209 76 4 2
80 5 2 2 2 141 59 8 1
81 6 1 1 2 172 78 5 1
82 6 1 1 2 133 90 6
83 6 1 1 2 235 120 9 1
84 6 1 1 2 225 113 5 1
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Case COND MAGR SCH SEX CA MA BRAT DS
85 fa 1 2 2 176 82 8 1
86 fa 1 2 2 254 92 10 1
87 6 1 2 1 140 78 7 1
88 6 1 2 2 171 110 6 1
89 6 2 1 1 155 65 4 1
90 6 2 1 2 145 48 6 1
91 6 2 1 1 163 73 4 2
92 6 2 1 2 170 53 9 1
93 6 2 2 1 195 56 6 1
94 6 2 2 1 165 66 6 1
95 6 2 2 2 137 52 5 2
96 fa 2 2 1 141 75 11 1
97 7 1 1 2 204 94 7 1
98 7 1 1 2 228 97 7 1
99 7 1 1 2 207 90 6 1
100 7 1 1 1 175 120 6 1
101 7 1 2 1 122 91 5 1
102 7 1 2 2 194 85 8 1
103 7 1 2 1 286 105 8 1
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Summary o f  S u b j e c t  I n fo r m a t io n  -  C on tin u ed
Case COND MAGR SCH SEX CA MA BRAT DS
104 7 1 2 1 234 78 8 1
105 7 2 1 1 246 67 6 2
106 7 2 1 2 130 55 6 2
107 7 2 1 2 179 71 6 2
108 7 2 1 2 142 45 6 1
109 7 2 2 1 90 59 5 1
110 7 2 2 2 189 62 10 1
111 7 2 2 2 134 55 8 2
112 7 2 2 2 196 74 5 2
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Summary Data f o r  Number o f  I tems R e c a l le d  (N) 
and ARC S co res  f o r  a l l  Four T r i a l s  
f o r  each S u b jec t  (Case)
Case N1 N2 N3 N4 ARC1 ARC2 ARC3 ARC4
1 9 9 13 11 -16 45 8 -16
2 7 11 10 10 46 14 32 25
3 6 7 8 9 0 -4 0 64 -2 9
4 9 9 8 9 100 100 100 67
5 9 10 11 11 47 25 42 -2 0
6 5 5 6 7 -25 -25 -5 0 46
7 11 11 11 12 23 100 80 83
8 11 10 11 10 4 78 81 100
9 5 6 5 7 -25 0 17 100
10 4 7 5 7 0 13 100 100
11 6 10 9 9 25 32 45 100
12 4 6 6 7 100 25 100 100
13 4 8 7 9 100 69 46 71
14 9 6 6 8 67 100 100 20
15 10 13 13 13 76 10 25 -5
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Summary Data -  C on tin u ed
Case N1 N2 N3 N4 ARC1 ARC2 ARC3 ARC4
16 b 6 10 8 -20 40 5 38
17 10 9 6 6 77 18 - 5 0 100
18 5 5 5 5 100 -67 17 -67
19 15 14 15 12 100 100 100 82
20 6 9 9 10 -8 0 42 42 55
21 10 6 11 11 52 100 42 62
22 9 9 7 8 -25 21 56 - 9
23 10 11 8 13 32 58 38 70
24 9 9 12 10 18 - 9 -20 32
25 6 7 7 6 -20 100 100 100
26 10 10 9 9 52 5 45 45
27 8 9 8 10 11 100 20 29
28 7 7 7 8 0 46 —8 -23
29 8 7 7 7 60 7 7 7
30 6 7 7 6 100 100 100 100
31 11 10 9 9 23 25 18 18
32 8 10 11 12 -9 75 4 50
33 6 5 6 9 25 -67 -2 0 -16
34 11 13 11 15 20 24 38 -1 0
35 14 13 15 14 60 54 100 87
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Summary Data -  C o n tin u ed
Case N1 N2 N3 N4 ARC1 ARC2 ARC3 ARC4
36 7 b 7 y 100 100 - 8 - 9
37 13 12 14 13 -7 12 33 8
38 a 9 10 11 64 100 25 61
39 12 14 13 14 49 23 39 6
40 9 9 12 13 13 40 83 39
41 6 6 7 7 - 1 0 0 25 - 1 7 22
42 6 7 7 7 40 22 50 100
43 7 8 5 8 100 43 -67 0
44 9 7 8 10 13 7 64 55
45 8 10 9 10 -3 3 5 -16 9
46 7 6 11 9 - 8 -2 0 57 45
47 8 7 10 13 20 - 8 55 40
48 4 6 6 7 100 -2 0 50 -31
49 15 15 15 13 100 100 100 100
50 10 12 12 12 100 100 100 - 3
51 10 11 14 11 100 100 100 4
52 9 10 11 7 100 100 100 100
53 9 11 11 9 100 100 100 67
54 14 15 14 12 100 100 100 -1 7
55 9 10 14 10 100 100 100 -14
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Summary Data -  C o n tin u ed
Case N1 N2 N3 N4 ARC1 ARC2 ARC3 ARC4
56 12 11 13 10 100 100 100 100
57 7 7 7 5 100 100 100 100
58 11 12 13 11 100 83 85 100
59 11 13 12 10 100 100 100 50
60 9 7 8 9 100 100 100 42
61 9 11 11 12 100 60 100 66
62 10 9 11 11 100 71 100 79
63 10 12 13 12 100 100 100 100
64 11 10 10 10 79 100 100 75
65 14 12 12 10 100 100 100 100
66 12 11 12 12 100 100 100 49
67 10 12 13 14 100 100 100 87
68 11 11 10 11 100 100 100 17
69 15 16 16 16 100 100 100 100
70 7 8 8 9 100 100 100 18
71 14 15 15 15 100 100 100 100
72 11 14 16 16 100 100 100 100
73 9 8 8 10 100 100 100 100
74 7 8 10 8 100 100 100 100
75 10 11 12 13 100 100 100 54
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Summary Data -  C o nt inu ed
Case N1 N2 N3 N4 ARC1 ARC2 ARC3 ARC4
76 6 8 7 9 100 100 100 73
77 9 11 11 9 100 100 100 47
78 12 15 16 11 100 100 100 81
79 13 13 13 15 85 100 100 100
80 10 12 12 7 100 100 100 100
81 7 8 8 7 100 100 100 - 8
82 11 11 11 12 100 100 100 100
83 12 13 14 13 100 100 100 40
84 6 8 8 9 100 100 100 0
85 13 14 12 15 100 100 100 - 1 0
86 10 12 13 13 100 100 100 8
87 10 13 14 12 100 100 100 - 2 0
88 12 10 11 8 100 100 100 100
89 8 9 12 10 100 100 100 32
90 5 5 8 8 100 100 100 100
91 9 11 11 7 100 100 100 100
92 7 11 11 11 100 100 100 23
93 8 10 11 7 100 100 79 53
94 9 11 12 10 100 100 100 78
95 7 9 10 8 100 38 100 27
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Summary Data  -  Cont inued
Case N1 N2 N3 N4 ARC1 ARC2 ARC3 ARC4 .
96 14 15 15 15 100 100 100 39
97 8 10 11 11 -54 0 23 14
98 7 8 10 10 -31 67 25 9
99 8 8 10 10 0 20 50 50
100 8 9 10 12 100 42 100 49
101 5 8 8 5 100 0 8 17
102 7 8 8 7 46 60 60 46
103 12 13 13 15 64 25 24 63
104 5 7 7 8 -6 7 -6 2 -6 2 11
105 6 6 8 8 -20 25 - 9 64
106 3 4 6 6 0 - 9 9 -20 40
107 10 8 8 9 25 27 -23 47
108 7 7 9 9 22 0 42 42
109 3 6 6 5 0 40 100 100
110 9 10 12 10 38 25 66 50
111 7 7 7 8 0 56 59 0
112 8 7 9 10 27 -4 0 33 -25
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